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ABSTBACT 

Begun in June, 1971 and coapleted in October 1973, 
the study ha(l the following specific goals: to define the 
cardiologist's role; to deteraine cardiology training prograa 
objectives; to deteraine aanpower needs for cardiologists; and to 
deteraine the educational needs of cardiologists. The aajor 
inforaation was sought froa all active cardiologists and all 
cardiology training prograas in the United States and eaployed the 
use of questionnaires, log-diaries, content analysis, and interviews. 
The data furnishes an estiaate of present and future aanpower needs 
for cardiologists in the fields of patient care, teaching, and 
research within the United States. It also provides a description of 
the current practice of cardiology and identifies deficiencies in 
existing training prograas in cardiology. Further, the study projects 
the future activities of the cardiologist, an aid in planning future 
training experiences for thea. Contributors to the study include: W. 
H. Abelaann, S. Abrahaason, F. H. Adaas, N. 0. Fowler, P. L. Froaaer, 
R. w. Gifford, Jr., R. A. Girard, W. P. Harvey, H. N. Hultgren, F. Y. 
K. Lau, H. D. Mcintosh, R. C. Mendenhall, B. D. Nelligan, W. H. 
Pritchard, A. Soffer, and B. J. C. Swan. (NW) 
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PREFACE 



Beginning in June 1967, the National Heart and Lung Institute supported a 
study conducted by the Sub- Board of Pediatric Cardiology of the American 
Board of Pediatrics entitled "Evaluation of Pediatric Cardiology: Training and 
TesUng." This study involving all of the diploma tes of the Board of Pediatric 
Cardiology had 3 major goals: 

1. To define the professional roles and essential competence of the 
pediatric cardiologist 

2. To develop and evaluate approaches for assessing the competence 
of the pediatric cardiologist, and 

3 . To determine the broad objectives of training programs in pediatric 
cardiology. 

From the outset, the Board realised that professional competence in medical 
education relevant to testing techniques and evaluatlor^ would be necessary 
for the successful completion of the project. Accordingly, a sub- contract 
for appropriate portions of the work was let to the Division of Research in 
Medical Education, University of Southern California School of Medicine under 
the direction of Doctor Stephen Abrahamson. The study, the first of Its kind 
of medical specialists , proved to be very successful as 93 percent of the 
dlplomates {Participated in various aspects. Subsequently, several papers 
were published describing the findings of the study including an assessment of 
the manpower and training requirements in the field of pediatric cardiology^ '2,3. 

It occurred to several of us involved in the stud/ of pediatric cardiologists, 
that the techniques utilized in it could be applied to other specialty groups. 
As an officer of the American College of Cardiology, I realized how little we 
in the College knew about our colleagues in adult cardiology. We knew rela- 
tively little about their primary training in cardiology and how well this train- 
ing was meeting their current professional needs • Such information seemed 
vital to continuing educational programs such as those offered by the various 
professional societies as well as the universities . Uosi of us could only guess 
what most cardiologists did with their professional time, and what they con- 



^Foster, J. T., et.al. , "Analysis of an Oral Examinatton Used in Specialty 
Board Certification, " T. Med. Educ. , 44:951 , 1969. 

^Adams, F. H. , et.al., "The Review and Revision of Certification Procedures 
in Pediatric Cardiology," T. Med. Educ 47:796, 1972. 

^Adams, F. H., et.al., "Manpower and Training Requirements in Pediatric 
Cardiology," Pediat. , 51:813, 1973. 



sidered to be gaps in their knowledge and expertise. No one could provide 
us all of the names and addresses of the various training programs in cardiol- 
ogy in the United States. Furthermore, nothing was known regarding the con* 
tent, quality and duration of training offered by each of the Institutions, nor 
how many training positions were available. Finally, it was apparent to us 
that we needed much more information about the national and regional distri- 
bution of cardiologists if we were to be of assistance in "Building a National 
Ifealth-Care System"*. 

With the above as background, the American College of Cardiology in April 
1971, sought and obtained a contract with the National Heart and Lung Insti- 
tute to conduct a study with the following specific purposes . 

1. To define the cuirent professional roles of the cardiologist. 

2. To determine the objectives of training programs in cardiology. 

3 . To determine the current and future manpower needs of cardiologists . 

4 . To determine the current and future educational needs of cardiolo- 
gists. 

In order to provide the stiidy with a broad base of expertise and orientation, 
it was decned advisable to establish an Advisory Committee under my chair- 
manship consisting of individuals representing the major professional groups 
interested in cardiology. Accordingly, the following organizations agreed to 
be represented by the individuals listed after each: 

American College of Cardiology - H. J. C. Swan, M.D. 
American Ifeart Association - Walter H. Pritchard, M.D. 
American College of Chest Physicians - Alfred Soffer, M.D. 
Association of University Cardiologists - W. Proctor Harvey, M.D. 
Subspecialty Board in Cardiovascular Disease - Noble O. Fowler, M.D. 

In view of the fact that the Division of Research in Medical Education (DRME), 
University of Southern California School of Medicine, had been so successful 
in assisting the pediatric cardiologists to obtain answers to their questions, 
it was decided by the Advisory Committee to invite them (DRME) to assist in 
this second study of adult cardiologists . Doctor Abrahamson and members of 
his staff at DRME weiB already well acquainted with many of the terms , con- 
cepts, and problems of cardiologists from the first study. Thus, they accept- 
ed the invitation to assist the American College of Cardiology in conducting 
certain phases of the study and a subcontract for appropriate portions of the 
work was let to them. 

Eventually two individuals on the Advisory Committee were replaced by others 
firom the same organization. Walter H. Abelmann, M.D. replaced W. Proctor 
Harvey, M.D.; and Ray W. Gifford, Jr., M.D. replaced Alfred Soffer, M.D. 

^Committee for Economic Development, April 1973. 



5 



In the final phases of the stud/, the Advisory Committee received considerable 
h«)lp and guidance from two additional individuals: Herbert N. Kultgren, M.D* , 
Chairman, Subspecialty Board in Cardiovascular Disease; and Henry D. Mcintosh, 
M,0., President-Elect, American College of Cardiology. 

Throughout the entire study, Mr* Robert C* Mendenhall, Associate Pi-oject 
Director, was the individual most resp^/nsibld for the development of the survey 
instruments and for analysis of the data generated by them. Mr. William D. 
Nelligan, Executive Director of the Ameri^ * College of Cardiology, organized, 
attended and contributed to all of the me gs of the Advisory Committee. 
Doctor Peter L. Frommer, Project Officer, National Heart and Lung Institute, 
and members of his staff also contributed significantly to all phases of the 
study. 




Forrest H. Adams, M.D. 
Principal Investigator 
American College of Cardiology 
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DATA SOURCES 



Five data sources are used repeatedly in the tables and figures in this report. 
Rather than describe them each time they are used, they are noted as a "Source 
Number" on the parttcular table or figure. The sources and the assigned num- 
bers are: 

1. American Medical Association Physician Biographical Pile Statistics 
related to cardiologists; 

2. Initial Cardiology Survey - sent to all cardiologists? 

3. Cardiology Professional Diary - a sample of cardiologists; 

4. Cardiovascular Training Programs Survey - sent to 534 training institu- 
tions of which 329 had cardiovascular traitUng programs meeting study 
criteria; 

5. Cardiologists' Training Survey - a sample of cardiologists. 

Other references to data sources and reference sources appear on the table 
or figure with full notation. 
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SUMMARY AND RECOMMENDATIONS* 



K The American College of Cardiology sought and obtained a contract with 
the NaUonal Heart and Lung Instttute, National InsUtutos of Health, for 
the following purposes: 

o to define the current professional roles of the cardiologist; 

o to determine the objectives of training programs in cardiology; 

o to determine the current and future manpower needs for cardiologists; 

u lu do tormina tho current and future educational needs for cardiologists; 

o to review and to prepare the results of the study in a form appropriate 
for dissemination through usual professional channels and to make 
recommendations to the National Haart and Lung Institute for improv- 
ing the availability of manpower in this field* 

The study began )Une 30, 1971, and was completed October 31, 1973. 

2* The research methodology used in this investigation was very comprehen- 
sive and included four different data collection proced\ires, 

a. An initial classification questionnaire (Cardiology Survey) ; 

This provided the baseline data regarding practice characteristics 
against which information gathered later could be compared and from 
which final decisions about sampling design for other studies could 
be made* 

b. A loq-diarvof activities (Cardiology Professional Diary) ; 

This was used to obtain detailed information about cardiologist pro- 
fessional activities* Parenthetically, we believe that it was the 
most useful of the study instruments employed in the study of cardiol- 
ogists* 

c* A training experiences guestionnnire (Cardiologist's Training Survey) ; 

Cardiologists' training experiences and needs were described through 
use of a questionnaire. 

*tn making thesa recommendations, we do so fiilly cognizant of the fact that 
significant changes were underway at the time the study was being done, the 
effect of which has not (Indeed, cannot) be estimated at this time* 
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d. Training programs guestionnaj.re (Cardilovascular Tralntn? Programs 
Survey; 



Training program directors were anked to describe program content, 
objectives, capabilities and staffing, through a questionnaire. 

The methodology used In this study. If revised periodically, would yield 
a data base from which trends could be determined to assist In pl&nnlng 
for the future • 

There were 10,691 cardiologists in active practice In the United States 
and approximately 1,000 In training in December, 1971. This gives a 
ratio of 5.6 cardiologists per 100,000 population. Whether this is an 
optimal ratio to be maintained in the future cannot be statad. Their 
numbers seem to be distributed about equally between the Primary Car- 
diologist (one who estimates that he spends 50 percent or more of his 
professional time providing care for patients with cardiac problems) and 
the Secondary Cardiologist (less than 50 percent) . Approximately 70 
percent are based in offices not in institutions. About 50 percent of all 
cardiologists are certified in internal medicine and 10 percent certified 
in cardiovascular disease « 

per population density, cardiologists are irregularly distributed, tending 
to concentrate in-the metropolitan centers of the Northeast, Middle 
Atlantic, and Pacific regions. These areas contain the large cities hav- 
ing the heaviest concentre; :ion of medical schools. The East South 
Central, West South Central, and West North Central regions contain 
significantly fewer numbers of cardiologists per 100,000 population. 

On the basis of a cardiologist-to-population ratio of 6 per 100,000, it 
is projected that approximately 4,600 more cardiologists are needed in 
the next five years • The problem of maldistribution and some other 
factors altering the projected needs are not reflected in that projection. 

Four general profiles of cardiologists were identified on the basis of 
types of activity: Primary Non-Institutional; Secondary Non-Institutional; 
Mmary Institutional and Secondary Institutional. Clearly, certain ac- 
tivities overlapped from one category to another, but the general activi- 
ties appeared to differ to a degree sufficient to Justify separation. These 
four divisions of cardiologists described by the survey can perhaps be 
identified by more appropriate terms than Institutional or Non- Institution- 
al, Primary or Secondary. That is, the group of Non- Institutional Primary 
Cardiologists may be looked upon as Clinical Cardiologists , wfiile the 
Secondary Non-Institutional Cardiologist is usually the Internist-Car- 
dioioqiat. The Institutional Primary Cardiologists devoting more than 
50 percent of their time to problems of cardiovascular disease would 
likely include a substantive proportion of Cardiac Specialists, while 
the Institutional Secondary Cardiologists might include both the 
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Acadomlc CardiolofTist and those physicians collected under "other who 
might have an infrequent occupation, for example, cardiac rehabilitation. 
A brief conceptual description based upon the data of this study of func- 
tions and activities of these four categories of cardiologists is described 
in the report. 

$• There are 329 programs In the United States which offer at least one year 
of organized training in cardiology within an approved internal medicine 
training program. These programs have an average of four trainees per 
program. Approximately 711 trainees completed their training in 1972 
and 791 trainees did so In 1973. 

Tlraining facilities in the United States have expanded over the past ten 
years and, based on training directors' estimates, will continue to do 
so. It is possible to accept 58 percent more trainees during the next 
five years • Clearly, to achieve this would require increased funding. 

A shortage of staff members presently exists in many training programs . 
Twenty-nine percent of programs have an average of two staff positions 
budgeted but unfilled - a total of approximately 150-180 positions. If 
training programs expand over a five-year period (1973 to 1978) to In- 
crease the number of trainees by 58 percent, an average of 2.6 additional 
staff members will be required for each program. This is an increase 
of approximately 800 to 850 new staff members. 

The present system for training of cardiologists in the United States 
should be continued, taking into account the recommendations of the 
Subspecialty Board of Cardiovascular Disease • 

Federal support for training certain groups of cardiologists , particularly 
the Academic Cardiologist (Secondary Institutional), should be continued 
at a rate commensurate with population changes and related demands for 
trained cardiologists • 

The cardiology training needs of interni&ts and generalists (Secondary 
Non-Institutional) should be continually evaluated and their training 
within programs of internal medicine modified accordingly. 

Programs need differentiation as to which of the four types of cardiolo- 
gist is being trained, with the numbers trained adjusted to geographic 
area needs . This implies a level of program planning not currently 
practiced but one which, nevertheless, is required if the minimum ratios 
of cardiologists to population are to be realized. 

Directors of cardiology training programs should receive continuing in- 
formation as to the needs of their gradmxtes , including a copy of this 
study report, a report from the American Board of Internal Medicine re- 
^ garding areas of deficiency In car(^Qya8Cular training based on the 
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results of examination of their trainees, and an annual meeting with the 
other directors of similar programs. 

6* The continuing educational needs of the cardiologists are currently varied 
and diverse. They appear to be Influenced by (1) the type and content 
of his original training and (2) the role and age of the cardiologist. In 
the future, continuing educational needs wiu be influenced by (1) the 
role of certification in a national health care system, (2) regional con- 
siderations, (3) advances in medical knov>ledge, and (4) stable funding* 

7. The standards for cardiovascular diagnosis and surgical centers developed 
by the American Heart Association and the Inter- Society Commission for 
Heart Disease Resources should be implemented. 

8. This study provides, for the first time, data which furnish an estimate 
of present and future manpower needs for cardiologists in the fields of 
patient care, teaching, and research within the United States* The 
data collected provide a description of the current practice of cardiology 
and identify deficiencies in existing training programs In cardiology* 
Further, this study projects the future activities of the cardiologist, and 
thus will aid in planning training experiences for them. The data collect- 
ed shoi^d be of value to individuals, hospitals, universities, govern- 
mental agencies, and voluntary health agencies which are concerned 
with providing administrative, financial, and educational support for 
training programs in cardiology, and which require cardiologists for 
patient care, teaching, and research activities. 
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CHAPTER 1 
DEVELOPMENT OP THE STUDY 
Forrest H. Adams, Stephen Abrahamson and Robert C. Mendenhall 



BACKGROUND TO THE PROBLEM 

Cardiovascular disease, particularly atherosclerosis, represents today the 
greatest and most important health problem In the United States as well as in 
many parts of the world. Cardiovascular disease accounts for over one-half 
the deaths In the United States^. Every American male at age 20 has one 
chance In five of having a heart attack (usually myocardial Infarction) before 
the age of 60. It Is estimated that over 14.6 million American adults have 
definite heart disease and an additional 13.0 million huve suspected heart 
disease. This represents 24.9 percent of the adult American population*. 

Each year approximately 200,000 of the heart disease deaths occur In persons 
under the age of 65 with men affected 3.5 to 1 as compared with women* . 
Thus, unfortunately, this disease often appears during the most productive 
years. It has been stated that the cost of disability in patients surviving 
coronary disease Is In excess of 4 billion dollars per year^ . It is obvious 
that the total loss to the nation Is Incalculable. Based on our present knowl- 
edge. It is a realistic premise that cardiovascular disease will increase in 
this country rather than decrease. 

Recently Introduced methods In the diagnosis and treatment of cardiovascular 
diseases are effective only If skilled physicians and other personnel become 
available to deliver optimal health care. It Is obvious that support for teaching 
and research activities must proceed In parallel. Urgently needed was an 
evaluation of manpower requirements in cardiology to make these benefits 
available to all. 

The officers of the American College of Cardiology realized how limited our 
knowledge was regarding cardiologists: their training; their continuing edu- 
cational needs; iheir roles and their competencies; their locations and types 
of practice. Furthermore, there existed no complete list of training programs 
available in cardiology in the United States and thus the content, quality, 
duration of training, and number of positions offered was unknown. 



^ Vital Statistics of the United States 1967 . Vol. 2, Part A, 1969. 

2 Heart Diaaasa in Adults, United States . 1960-62 . PHS Publication No. 1000. 
Series 11, No. 6, September 1964 • 

3 Felton, I.S. and Cole, R., Circulation 27:957-962, 1963. 
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For the above reasons , the American College of Cardiology sought ane! obtained 
a contract with the National Heart and lung Institute, National InstUutes of 
Health for the following purposes: 

o To define the current professional roles of the cardiologist; 

o To determine the objectives of training programs in cardiology; 

o To determine the current and future manpower needs of cardiologists ; 

o To determine the current and future :.iacatlonal needs of cardiologists; 

o To review and to prepare the r^'^ -uts of the study in a form appropriate 
for dissemination through usw . professional channels and to make 
recommendations to the Natignal Heart and iung Institute for Improving 
the availability of manpower in this field. 

The study began June 30 « 1971 and was completed October 31, 1973. 



ORGANIZATIONAL APPPr^iCH TO THE PROBLEM 

In its proposal to ths National Heart and Lung Institute to conduct a compre- 
hensive study cardiology training and manpower requirements, the American 
College of Cardiology recognized that such a study would be most affective 
as a blueprint for change If it had a Principal Investigator and an Advisory 
Committee whose members were broadly representative of major societies and 
organisations concerned with cardiovascular disease. The Advisory Committee, 
thus, included members from each fo the following organizations: 

American College of Cardiology 

American Heart Association 

American College of Che:jt Physicians 

Association of University Cardiologists 

Subspecialty Board in Cardiovascular Disease 

Furthermore, it was part of the overall project plan from its inception to con'" 
suit with the American Medical Association and the American Board of Internal 
Medicine as the study progressed for advice in certain areas and for Infor* 
matlon which might enhance the study » 

The American College of Cardiology sought a research organization which had 
worked in the physician manpower and assessment area previously and chose 
the University of Southern California School of Medicine's Division of Research 
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In Medical Education (DRME) as Its principal research resource because DRME 
had performed a similar study of pediatric cardiology. Indeed, the overall 
research plan proposed was developed Jointly by the American College of 
Cardiology and DRME • 



ORGANIZATIONAL RELATIONSHIPS 

Conceptually and in actual fact, the American College of Cardiology through 
Its Principal Investigator had responsibility for the project throughout the 
developmental, implementation and analysis phases. The Advisory Committee 
participated in survey instrument design, provided counsel regarding the number 
and types of cardiologists and/or institutions to be included in each study phase 
and recommended the level of analysis which each of the studies received. 
The Advisory Committee did so in recognition of the fact that after the data were 
collected, it was their responsibility to generate substantive evaluative state- 
ments and conclusions. 

Following the agreements reached with the American College of Cardiology's 
Principal Investigator and the Advisory Committee, University of Southern 
GaUfomla's DRME Cardiology Project Staff under a subcontract designed the 
studies, tested the instruments, conducted the studies, and provided the data 
deemed most appropriate to the ultimate study tasks. Thus, while the data 
were obtained by University of Southern California's DRME from study designs 
which they developed, the ultimate responsibility for the study's interpretive 
conclusions and recommendations were the American^College of Cardiology's. 



STUDY POPULATIONS 

For the p\irposes of the study, cardiologists were defined as all physicians who 
were one or more of the following: 

o Physicians listed by the American Medical Association as having 
either a primary or secondary specialty Interest in cardiovascular 
disease; 

o Fellows of the American College of Cardiology; 

o Fellows of the Council of Clinical Cardiology of the American Heart 
Association; 

o Diplomates of the Subspecialty Board in Cardiovascular Disease. 

(Radiologists, surgeons, pediatric cardiologists, and pathologists 
were excluded even if they met one of the criteria noted above.) 
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It was recognized that such a listing of cardiologists would be quite redundant: 
however, one study objective was to Identify all cardiologists and therefore 
the redundancy was acceptable. The resultant roster ci 12,175 cardiologists 
in active practice, training, and retired included 10,6S1 in active practice of 
whom less than 3 percent came from sources other than the American Medical 
Association's listing. 

Training Programs were defined as f ull*tlme cardiovascular training programs of 
at least one year*s duration. This definition was developed during the study 
when it became apparent that there were no listings of cardiovascular disease 
training programs and there were no criteria for determining which of the 
training programs offered the variety and depth of training experiences which 
might reasonably prepare a physician for certification in cardiology. 

The source listing for training programs was provided by the American Medical 
Association and consisted of all institutions in the United States with approved 
residencies in Internal Medicine . It was assumed that very few cardiovascular 
disease training programs would be found in institutions which did not have an 
approved training program in internal medicine. This study included 329 in* 
stitutlons Involved in cardiovascular disease training. 



STUDY FOCUS AND METHODS 

The major information in this study was sought from all active eardtoloqlsts 
and all cardiology trainlng^programs in the United States . The cardiologists 
were ultimately divided into a number of subgroups for various types of analyses. 
Two major groups were empirically defined as Primary Cardiologists (those 
practicing cardiology more than 50 percent of their time) and Secondary Cardi- 
ologists (those practicing cardiology less than SO percent of their time). The 
Advisory Committee also agreed to examine secondary data, (i.e., that vAiich 
was not generated by the investigations) , in those instances where such data 
could reasonably enhance their recommendations . 

The methods employed in the investigation were proven behavioral science 
techniques: questionnaires; log-dlarles; content analysis and interviews. The 
specific study designs which were used most successfully involved questionnaires 
and a log -diary. The latter, as conceptualized, is an instrument uniquely 
suited to this type of study. 



STUDY DESIGNS 

With a major study premise being that those who provide services to patients , 
perform research, provide teaching, and design and carry out the training pro- 
grams are the best possible source of data regarding both current practices and 
immediate and future needs, a research plan was developed which drew almost 
exclusively on these Individuals and institutions for data • 
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The cardiologists participated in three study phases: 

1. An Initial classification questionnaire to alU 

2. A lo9*dlary to a stratified random sample; 

3. A training experiences and needs questionnaire to a stratified random 
sample • 

All cardiology training programs participated either through completion of a 
detailed questionnaire or through an interview conducted by telephone. 

Detailed study design conslderatlens wUi be discussed in the next chapter. 
Our Investigations generated muoh Information rtgaidlng training programs which 
exceeded the needs of the Advisory Committee. A data base was created which 
could profitably be exploited more than this study required. 

• 

STUDY DESIGN PROCESS 

At the very beginning, the Advisory Committee participated directly with the 
University of Southern CaUfomla DRME Project Staff in the identification of 
the appropriate areas of Investigation for each of the study phases . The Project 
Staff then developed en Initial set of questions for obtaining the Information. 
The questions were reviewed and altered by the Advisory Committee and the 
NHLI Project Officer and then the particular study Instrument was given its 
final format. Upon completion of this review, the particular instrument with its 
sampling rationale was sent to the federal Office of Management Budget (OMB) 
for their internal review and assignment of a survey control number. OMB also 
had recommendations which were Incorporated In the final design. 

While the preceding may sound unduly complicated and complex, it had the 
positive effect of involving all interested parties in the details of the survey 
design process. The process consumed many months and required preparation 
of several drafts of each study Instrument. 



SUMMARY 

This study provides, for the first time, data which furnish an estimate of present 
and future manpower needs for cardiologists in the fields of patient care, teaching, 
and research within the United States. The data collected provide a description 
of the current practice of cardiology and Identify deficiencies In existing training 
programs in cardiology. Further, this study projects the future activities of the 
cardiologists, and thus, will aid In planning training and experience for them. 
The data collected should be of value to individuals, hospitals, universities, 
governmental agencies , and voluntary health agencies who are concerned with pro* 
vldlng administrative, financial and educational support for training programs In 
cardiology, and who require cardiologists for patient care, teaching and research 
Er|c activities. 1 . . 20 
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STUDY RESEARCH DESIQN 
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The research objectives (discussed In the preceding chapter) and a series of 
related research questions established the general ch^iraotarlstlcs of the over- 
all research design. In the area of manpower or tralrjing requirements, the 
following Information was considered essential -> particularly those factors 
relatad to the cardiologist's actual practice: 

o the type(s) of patients treated and their cardiovascular disorders; 

o the methods employed in patient treatment and management; 

o the degree to which the particular practice Involved research and/ 
or teaching and the topics of that research and/or teaching; 

o the relative allocation of cardiologist time to the range of profes- 
sionally-related activities (as the cardiologist defines them); 

o whether the preparatory training and continuing educational oppor- 
tunities are considered adequate by the cardiologists; 

o whether the supportive facilities (personnel a;id equipment) are 
considered adequata by the cardiologists; 

o the practice areas in which the cardiologist feels his training was 
(and is) deficient; 

o the assessment of manpower adequacy and needs by cardiologists 
and training program directors. 

In the training programs area, the study focus was on: 

0 characteristics and content of training programs; 

0 qualifications of training program staffs; 

o resources to support training programs; 

0 the current and anticipated trainee graduate rates; 

o continuing educational programs . 

21 
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Two study designs were developed and used to obt&ln information In each of 
the areas enumerated • 

Each study was conceptualized as an Integral component of the total research 
design* Certain descriptors firom one study were carried to another* either in 
Identical form or in a form which could be converted to the previous form* This 
was done to permit comparisons between responses of the same participants 
to common questions asked in different study designs* This connection was 
strategically Important methodologically (and Just as important empirically) 
because it permitted refinements to estimates which would not otherwise have 
been possible. The application of this liriked approach will be noted in the 
discussion of log-diary findings compared to classification questtonnaire 
findings and In the analysis of the proportion of cardiologists certified in 
X973 compared to 1971. 

The relationship of spedfie study methods and designs to the study's objec- 
tives and research questions is shown in Figure 1* The column, "Advisory 
Committee" denotes both an information source and the source of final inter- 
pretation of study findings* 



CIASSIFICATION CRITERIA AND ANALYTICAt VARIABLES 

The studies of cardiologists and the institutions which train them suggested 
certain characterlsttcs which were useful indices of differences and of com- 
monalities in tenns which were relevant to either cardiologist profiles or 
training program profiles. The appropriateness of selection of variables would 
appear to be intuitively obvious in some instances; for others, the rationale 
for selection is not so apparent* All variables included in the final analyses 
were chosen only after extensive analysis demonstrated that they did. Indeed, 
provide the desired discrimination. 

The Advisory Committee and USC DRME were aware of general differences in 
types of practices and of some of the factors which contributed to those dif- 
ferences* This awareness led to the initial dichotomy of "FHmary Cardiolo- 
gist'* and "Secondary Cardiologist" and the differentiation as to type of 
practice which employment arrangements would describe* Ten variables 
which describe cardiologist practices and four which describe training programs 
were used as primary study classification and analysis variables* By "primary 
variable" we simply mean that the variable was used in one or more major 
analyses as one of the dimensions considered* 

The primary variables used in cardiologist analyses are listed below* 

o Proportion of Time to Cardiology 

o Certification and Memberships 
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FIGURE I 
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o Practl ea ^c^d6 or Employment AiranqeinQnts 

o Age: Chroaoloqlcal and Related to MP Certifications 

0 Medical Service Community Slge 

o Distance to Care 

o Patient Sources (Own Patient versus Refenral) 

o Profesalonal Time Commitments 

o Patient Diagnoses as Primary or Secondary Cardiac Conditions 

o Geographical ^cation of Cardiologist's Practice 
The primary variables used In training program analyses were: 

o Size of draining Programs (Numbe r of Trainees) 

o Usual Lsnoth of Training ftograms 

o Required Time In Programs by Program Length in Months 

o Geographical Location 



THE TCTAL STUDY DESIGN 

This will be discussed by phases* For the most part« the phases actually 
occurred in the sequence discussed. Those related to cardiology studies will 
be presented first. Those pertaining to the study of cardiovascular training 
programs will follow. The rationale for selection of primary study variables 
has been presented in earlier sections and will not be repeated again. 



PHASE ONE: DEFINITION OF THE STUDY POPULATION 

The American Medical Association's Physician Biographical File listtng of 
physicians who classified themselves as either "primary" or "secondary" in 
cardiology constitutsd "the master file against which all other files were check- 
ed. Only the AMA file was available in a computerized tape format; all others 
were printed or typed lists of members . Exhaustive checking of the non-AMA 
sources idenUfied approximately 300 additional board certified cardiologists 
(Internal Medicine or Cardiovascular Disease) whose names were not In the 
AMA file • Nonnally , the fact that the AMA file contained 97 percent of all 
names used would have justified using this file alone. Hbwsver« with the 
requirement for the investtgatlon being to identify alLcar^Uologists and to 
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identify those who were certified « the research of other files was justified 



Number of Cerdiolodists 

AU data related to numbers of cardiologists were adjusted to the counts aa of 
December, 1971 • This was done to obtain the most accurate possible esti* 
mates of manpower at the end of a calendar year* There were 12^175 cardiol- 
ogists potentially eligible to study. This number included physicians identi- 
fied by the AMA as retired and in- training as well as those in an active prac- 
tice status • Since both retirement and in- training are statuses subieot to 
change , the entire eligible population was contacted in the initial survey 
study phase* 



PHASE TWO: IDENTIFICATION OF CARDIOLOGISTS BY TYPE AND ACTIVHY 
STATUS - INITIAL CARDIOLOGY SURVEY 

Study Oblecti^es 

The primary purpose of this study phase was to determine the strata within 
the specialty practice which should be studied in depth. To accomplish this 
it was necessary to obtain patient care, research/teaching statistics, and 
cardiological procedures and activity statistics which positively correlated 
with type of specialty and practice. The factors noted in each of these areas 
as related to specialty and practice were expected to define the types of 
cardiolooists for subsequent studies. 

The secondary purpose of the study was to determine the geographical distri- 
bution of cardiologists by special^ and other relatad factors such as age, 
types of certification and practice arrangements. These distribution statistics, 
along with the data provided by the AMA regarding cardiologist location, would 
be used to answer the question, "where are cardiologists practicing?" 

Since the interest was fn what cardiologists actually do, then differences 
within that group had to be known before selecting a smaller group for detailed 
study. Factors to be considered included (I) physician's type of practice, 
(2) his relative time commitments to the specialty, and (3) on an overall basis, 
how his time is committed among patient cars, other professional, and non- 
professional activities. The Initial Cardiology Survey provided these facts 
and established a basis for stratification for analyses and subsequent studies. 
This study also described the potential service population, defined whether 
the individual physician was prlmariljr a refenral practitioner or not and in- 
dicated how long he has been in practice. Each of these indices is important 
in an assessment of cardiology as a medical specialty. 
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Study Questions 

The study obtained information in the following areas: 
o time in primary and secondary specialty 
o year received medical degree 

o an estimate of the populatton within the cardiologist's service area 

o professional time in general activity categories 

o patient sources and distances patients travel 

o employment arrangements 

o performance of selected cardiological activities 



Survey Instrument 

The Initial Cardiology Survey, designed as a classification questionnaire, was 
a one-page form which could be completed in approximately 15 minutes. It 
was pre-tested fbr clarity and utiUty with physicians whose practices covered 
the range of practice types expected t.vithln the surveyed population. Figure 2 
is the survey form used in this study phase *. 



^tadv Strata 

Sampling might have been employed with this study but was not because of an 
intarest in obtaining the widest possible response (1) as evidence that all 
cardiologists had been given the opportunity to participate and (2) to incrsase 
the confidence in the esttmates which would be made regarding actual geograph- 
ical location of practicing cardiologists. 



Field Study Procedures 

Three contacts were made with the surveyed population through first-class 
retum-postage-guarantsed mailings. Different covering letters and different 
colored forms were used in each mailing. This study phase extended from 
December 16, 197X to April 6, 1972. The return rates by mailings were: 

40 percent flrom the inittal mailing; 

28 percent firom the second mailing; 
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9 percent from the third mailing. 
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Reanonse Rates and Charactertstlcs of Respondents 

Table 1 summarizes the response statistics for this survey and Indicates the 
numbers that were not usable and for what reasons. This table notes that 

77 percent of all eligible cardiologists responded; 

80 percent of the active cardiologists responded; 

68 percent of the active population provided returns which were used In 
the study analyses* 

The table, read from left to right, gives the type of cardiologist In broadly 
descriptive terms and the overall number for each type In the portion labeled 
''Cardiology Study Population. ** In the rows of figures which follow, the 
percentages relets to the total number for each stratum. Thus, 8053 ques- 
tionnaires were received from the non-federal active physicians for a response 
rate of 80.2 percent; losses due to '*non-use" factors reduced the number In- 
cluded m the analyses TUse** column) to 6884 (68.6 percent) and the true 
non-respondents for this type of cardiologist amounted to 19.8 percent of the 
total. It is also evident from the "Active Subtotal** column that the lesponse 
rate was 80 percent; non-use rats was 11 percent; use rate 68 percent and 
non-respondents amounted to 20 percent. 

The lower helf of this table acoountB for those cardiologist strata of only per- 
ipheral Interest to the study. The survey form was not designed for the prac- 
tice situation or interest of these cardiologists except for the "m Training** 
stratum or the "Retired" who might have resumed active practice. The numbers 
associated with each "Cardiology Study Population Strata" wer9 obtained ex- 
clusively from the secondary data sources used fo deBna the eligible popula- 
tton. Those associated with the column, "Non Respondents, " are also from 
the secondary sources. The "Respondent Classification" numbers describe 
the questionnaires received end, therefore, reflect en updated cardiologist 
practice classification. Some known shifts in classification occurred: 

0 63 "in-training" cardiologists responded as active; 

o S6 cardiologists were reported as deceased - 46 frpm the "retired" 
group; 

o an unknown number of "active" cardiologists responded as "retired" - 
probably at least as many as those noted above for "In-tralnlng" 
shifts. 



firors in Estimates Attributable to SaroPlinQ 

Since the entire population of cardiologists was surveyed, sampUng enror, per 
se. Is not an issue. Hbwever, prior to considering the effects of non-response^ 
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TABLE 1 

CARDIOLOGIST STUDY POPULATION STRATA BY 
RESPONDENT CATEGORIES 



Cardiology Study 
Population 


Respondent 
Classification 


Non 
Respondents 


Type 


Number 


Received | 


Non-Use* 


1 Use 


Non-Pederal 


10,040 


8053 


1169 


6884 


1987 


\aCuVe/ To OI wyP& 


\XUll •Uj 






\X}0 . 0^ 


(19.8) 


Federal 


651 


472 


53 


.419 


179 


\aCuV6/ To OI typo 




(79 ^\ 


( R 1\ 
\ o.i; 




(27.5) 


Active Subtotal 


10«691 


8525 


1222 


7303 


2166 


% of Subtotal 


(100.0) 


(79.7) 


(11.4) 


(68.3) 


(20.3) 


In Training 


1042 


571 


147 


424 


471 


% of type 


(100.0) 


(54.8) 


(14.1) 


(40.7) 


(45.2) 


Re tired/De ceas ed 


411 


262 


56 


206 


149 


% of type 


(100.0) 


(63.7) 


(13.6) 


(50.1) 


(36.3) 


Osteopath** 


31 


0 


0 


0 


ox 


% of type 


(100.0) 


( 0.0) 


( 0.0) 


( 0.0) 


(100.0) 


TOTAL 
% of Total 


12,175 
(100.0) 


9358 
(76.9) 


1425 
(11.7) 


7933 
(65.2) 


2817 
(23.1) 



*Non-Use Includes: 

Deceased 56 

Non-deliverable (active) 748 

Non-usable (active) 474 

Non-usable (training) 147 



♦♦Osteopathic physicians were not surveyed. 
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it should be noted that 1! the 7303 questionnaire resi»rndents were assumed 
to constttute a random sample of the 10«691 aottve eardioloolsts, the sampling 
error (standard error lor estlmaUng population percentages firom sampling per- 
centages) would be leas than one*hall pereen< • 



Respondents and the Effects of Won«»Itear;»nse 

Achieving an 80 percent response . * firom the active cardiologists effectively 
ellmlnateserror attributable to is<r ^^lng. The question remains: **Are there 
characteristics attributable to <i . 20 percent who did not respond which should 
be taken Into account before o*, .idudlng tiiat the respondents truly represent 
the total populaUon?*' Tha ata provided by the AMA on tiw entire physician 
file were examined In com^son to those cardiologists who responded to 
the survey. Table 2 m - dnts one of the comparisons made for cardiologists 
by age groups. Dlfv< ^ iicea In the two populations would be expec >ad In 
either the younger • j group (cardiologists still In training or Just completing 
training) and th^ / ier age group. From lnspectlon« there are no Important 
differences In t> age groups for the entire populatton and those achloTOd 
through resf .D^*<»nte to the survey. 

Geograf / V ul distribution Is a factor of considerable Importance to ti» study. 
T6 whet extent do the respondents actually reflect the distributions for the 
tot«; * pulatlon? Table 3 presents the data to assess potential dl^rences. 
Th^ ' pper portion of the table gives firequency distributions for all active 
r Olologists first, as a total of all cardiologists by primary or secondary 

ummltment; second, as ^percentages within each census division for the active 
practice cardiologists who responded and those who did not. Comparing the 
percentages for the two, the Middle Attantic responded a Uttle below the pro- 
portion they represent nationally and the two west divisions responded a little 
above their national proportions. The differences, however, are very small. 

The lower half of the table presents Primary Cardiologists as a total and as 
respondents and Secondary Cardiologists in the same format. The differences 
between population and respondents lor both Primary and Secondary Cardiolo- 
gists are negligible. 

We conclude from this table and Table 2 that the cardiologists vAio responded 
adequately represent the total population of cardiologists at the level of 
differentiation to be used in the study. 



Confidence Associated with the Estimate of 10.691 Active C ardiolooists 

The totals for active cardiologists (10,691 with 5661 Primary and S030 Secon- 
dary) are accurate within one or two percentage points for a count as of 
December, 1971. The factors contributing to this assessment are as follows. 
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o The AMA data were accurate within three or four percent with dif** 
ferences primarily in the classiacation of practice status for the 
young cardiologist or the old cardiologist • 

o Analysis of cardiologist distributions based on the Initial Cardiology 
Survey data and the AIvIA data indicated 979 cardiologists in training* 
The survey to training program directors (discussed as Phase Five) 
identified 970 in training at this same time period* 

o A total of 56 cardiologists were reported as deceased* This could 
be off by as much as 100 percent and still result in a difference of 
only 56* 

o Those who actually are retired might be more numerous than reported* 
About 50 percent of those over 60 responded* Assuming that one- 
fourth of those who did not respond should be classified inactive » 
the over-estimate due to this factor would still be only about lOO* 

o The cumulative effect of the most extreme possible error to consider 
is about 150 too many in the active classification category. This 
amounts to an error of less than 2 percent* 

Table 3 provided frequency distribution data for all cardiologists by Primary 
and Secondary Cardiologist in various combinations* It is a basic table 
used in the Advisory Committse discussion of manpower and provided the 
base for subsequent selection of cardiologists for specific studies. 

It is extremely important to keep this table in context. The distributions are 
p«>rtinent only for the time period when the data were obtained. Rojeetions 
from this basic table must take the lapfied time interval between December, 
1971 and the projected date into account. Changes in total numbers, in pro- 
portions of primary and Secondary Cardiologists and in actual age composition 
will occur with the passage of time. The relative proportion of younger car- 
diologists entering their active practices and those leaving active practice 
will alter the age distributions. The concluding section in this chapter dis- 
cusses projection factors and provides an estimate of the number of active 
cardiologists at year-end 1973. 



PHASE THREE: LOG-DIARY STUDY OF PROFESSIONAL ACTIVITIES - CARDIOLOGY 
PROFESSIONAL DIARY 

General conceptual design for this study wee inlfiatad in parallel %• similar 
activlUes for the IniUal Cardiology Survey. A log-diary of professional activi- 
ties was an integral study phase in all project planning* 

The log-diary was designed to obtain: 
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o precise measures of time committed to professional activities 
described in the cardiologist's own words; 

o precise measures of time devoted to each patient transaction and 
to teaching and research as they occur; 

o essential data to generate patient profiles which by (1) their re- 
ported frequency or (2) the methods employed in patient management 
associated with patient problems* might suggest potential training 
area; 

o assessment of the extent to which the cardiologist is practicing as 
a specialist or generalist through analysis of his patient statistics 
regarding clinical problem, referral and time; 

o comprehensive stattsUcs (by type of cardiologist) on the incidence 
of cardiac and non*cardiac disorders within practices for those 
physicians classified as cardiologists; 

o indices of types of teaching and research activity for types of 
cardiologists; 

o Information to validate data obtained thirough the Initial Cardiology 
Survey* 



purvey Instrument 

The instrument in use demonstrated the feasibility of having physicians with 
large pattent-load practices keep (1) detailed records regarding each signifi- 
cant event which occurred during a professional day and (2) very detailed 
infcnnatton of a diagnostic, treatment, and management nature. With the ex- 
ception of the "Activity Overview" section - a general activity summary sec- 
tion for recording all types of professional activities - all significant data 
regarding the various patient transactions were recorded in symbol form by 
selecting from a set of classification categories • Similar specificity was 
obtained regarding the physician's teaching and research activities. 

The 364 participating physicians recorded more than 20,000 patient transac- 
tions over a five-day period. It is believed that this detailed level of record- 
ing was due to the logical structure of the survey form, organized in five sec- 
tions, with each section in the sequence which was most likely to apply to 
most participants. Furthermore, the sections were color coded and of increas- 
ing page width so that the physician could easily move from one section to 
another, depending on his recording need. The entire log-diary was limited 
^ to a size which fit conveniently in a man's suit pocket (or white lab coat) so 
that it could be carried easily. The recording categories were carefully re- 
viewed by DRME's advisory committee and tested in a variety of field practice 
situations before the forms were actually considered satisfactory. 
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The participants were given (1) detailed instructions regarding completion of 
the log-diary and (2) a sample diary with **typical'* entries for each of the 
sections • The sample diary not only illustrated what might be appropriate as 
an entry; it also established a "standard" for recording which was adhered to 
by most of the participating cardiologists. 

The level of detail requested was established by the Advisory Committee who 
were not satisfied with merely knowing that a patient was "seen" during a 
specific time period for cardiac or non-cardiac reasons. Their desire was to 
be able to identify each patient by (1) age, (2) sex, (3) ethnicity, (4) distance 
traveled to care, (5) whether the patient was a new one or an old one, and (6) 
M^ether the physician considered the patient as his "own" or treated after 
referral. SimUarly, specificity was desired for the diagnostic conditions where 
the Interest was in creating a disease-specific profile which included both non- 
cardiac and cardiac disorders and further indicated which was primary - the 
cardiac or the non-cardiac. Fourteen non-cardiac and nineteen cardiac pro- 
blems were provided to the cardiologist for his use in describing his patients 
and each was assigned a number to be used in the recording. The treatment 
and/or disposition was relatively gross, consisting of only eight numbered 
choices. The cardiologist was instructed to use as many of the non-cardlao, 
cardiac, and treatment/disposition choices as were appropriate to each pattern. 

The Interest in detailed data regarding dianosttc tesUng necessitated the use 
of a special form for this purpose • Some redundancy was created by this form 
since the physician would record "ordered tests" on the summary patient care 
form and then provide the details regarding those tests on the laboratory and 
diagnostic test form. Ideally, the two forms might better have been combined; 
however, the design constraint to make the overall form simple to carry wher^ 
ever the physician went required a separate sheet. As with the patient diag- 
nostic and disposition form, this laboratory recording form permitted recording 
seventeen different diagnostic tests and, through a letter symbol, the physi- 
cian's role in each of the tests recorded. Selected patient descriptors ware 
included on this form to assist In linking the two sets of patient related data. 

Alphabetic symbols were employed in both the teaching and research forms to 
describe the salient characteristics of these activities. In addition, a brief 
descriptive phrase regarding the activity was obtained. 

Figure 3 illustrates the five recording forms (without showing the full page 
allowed for recording). These are, in order from the top, forms for (1) Activity 
Overview, (2) Patient Care, (3) Laboratory, (4) Research, and (S) Teaching. 
When it is remembered that each number or letter designates what would other- 
wise have been a descrlpUve phrase, the richness of the data which this study 
instrument obtained becomes apparent. Of equal importance from a methodolog- 
ical and cost point of view is the fact that such "pre-coded" data are in a for- 
mat which only has to be checked for legibility prior to preparing the data for 
computer processing. 
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FIGURE 3 
LOG-DIARY RECORDING FORMAT 



USE FOR ALL ACTIVITIES EXCEPT FOR DETAILS REGAROlNQ CLIKICAL. TEACHING AND RESEARCH 



DATE /£>/f'Z/7^ 



TIME lot 
ACTIVITY 



SUMMARY FOR DAY: 

WRITE A raRASE DSSCniRYNG KACH ACTIVITY 



DCGtN / CNO 



USE TO RECORD PATIENT CLINICAL PROBLEMS AMD THEIR DISPOSITION £XC£PT FOR TSSTS 



fiom ReetiffH 



rRODLCMS lOk) •v'a DISf'OSlTlON 
tAt f^n^ttit^ C^ttgOh09 Itom COOING KtY 



TIMC lo# 



If StfO On 

RowihH,. ICU 
INQiCAte 



BCCIN 



CatdiK 0« 



/ 



USE TO RECORD CLINICAL TEST ORDERED. PERFORMED AND INTERPRETED 





RECORD AtU 1ESTS PCRfORMED IM NUMOCRtO COLUMNS 
Refer lo nymbHHf iitt oa oppoM0 psg0 



rOR EACH TEST PERFORMEO. Indicate wheihet you 
A • OROt RE D m; a • PE RFORME D H; £• IN T E RPRETEO If 

9 10 11 12 13 14 15 16 ^ 17 



USE TO RECORD AND DESCRIBE YOUR RESEARCH i 

CHtCK AND lUCORO fOH Att AlPtlCAUlt CAICCORlESj 



TIME tor 
ACTIVITY 



Rf^^^AHCM f»RO0UM 
(Amptity on nppofiie ps^ 



/ / / y /» ^ M ^ /{^ A ^ 
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Figures 4, 5, 6, 7, 8, and 9, present the Instructions to the participants and 
the actual recording forms and related recording cateogires for each of the 
Cardiology Professional Diary sections. 



Strategy for Contacting Participants 

The process to employ in contacting the participants was a major concern in 
the development of the sampling plan because the diary would demand about 
thirty minutes* time for each of five days. On the one hand, the concern was 
to obtain appropriate ratios of each type of cardiologist as respondents. On 
the other, if the return rats was low then the impact of non^respondents in 
determining the viability of the data increased » The objective was to achieve 
as high a return rats as time and resources would permit* Two options were 
available in ^ntacting the participants: 

o Heve the Advisory Committee personally contact those who were 
selected and encourage their participation. This "peer^to-peer** 
contact would enhance the return rate* 

o Make tl» initial contacts with participants by mail and follow-up 
contacts by telephone by members of the project staff* Rely upon 
the letterhead and explanatory letter to stimulats willingness to 
participate* 

The latter option was followed. This required acceptance of a usable respon ie 
rate of 50 percent for planning purposes * In actuality the usable rats was 
about 55 percent and the gross return rate about 63 percent. Willingness to 
work with a usable respondent group of 55 percent of those contacted is de- 
fendable only because (1) a great deal was known about the population firom 
which the diary participants were drawn and hence comparisons could be made 
to ensure that those declining were not different from those agreeing to par- 
ticipate and (2) a record was kept of refusals to participate and the reasons 
given. 



I<og- Diary Cardiologist Types 

The initial classification Questionnaire was used to identify general praetioe 
characteristics including such elements as (1) perceived allocation of time 
to patient care, teaching, research, administration and other professional 
activities; (2) distribution of patients according to a) distance traveled to 
receive care and b) whether or not the patient was a referral; (3) an indication 
of types of procedures employed in the practice (selected to represent degrees 
of complexity in performance); (4) a time estimate of involvement in various 
practice arrangements. 

Vtom analyses of these variables it was concluded that for the log-diary study 
of what actually transpired within a practice, activities of four groupings 
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FIGURE 4 

INSTRUCTIONS TO 
CARDIOLOGY PROFESSIONAL DIARY PARTICIPANTS 



CARDIOLOGY PROFESSIONAL DIARY INSTRUCTIONS 

IT IS £XTR£MELY IM?ORTANT TO OBTAIN A FUU RECORD OP 
YOUR PROFESSIONAL DAY . . . FROM T1 IE TIM£ IT STARTS 
TO THE TIME IT ENDS. EKh p»tf€lp»tiAt P^y^n h$% $ dliM to 
bttfn bit f (cordmg. Tht ^att t Kivc betn %t\H\t4 txf mm • rtpitMnt- 
»ttv« »ff pont# for f Kh day of th» week. PLEASE BE SURE TO START 
ON THE DAY AND DATE INOtCATED ON YOUR DIARY AND 
CONTINUE UNINTERRUPTED POR FIVE CONSECUTIVE DAYS. 
IF YOU ARE GOING TO BE ON VACATION OR AWAY FROM 
YOUR FRACTICE FOR TWO OR MORE OF THE DESIGNATED 
RECORDING DAYS. CAU US COtUCT FOR A NEW RECORD- 
ING TIME PERIOD 

RECORDINO INSTRUCTIONS: 

RfCOfd tht <l»tt in th« tpact provided fn tht upper UU eomef 
0l %uh reeottfin^ ^^m* Sun i n«» page each new 4ay 

Wh«t« poiffblt, i M of CiiegQiitt to ctioote fjom htt t»et(i 4evclopeA 
This Ceding iCey is oo the pa|t oppot^K^ the paitkular reeo^t 
wtiOA. The €ate|Ofiet allow you to leleci i numtwr and nteti it 
fathff than wiite a wmd ot phratt. Thii mill lave ymi much time and 
malte out entlyttt much t ailtr. 

DIARY RECORDING SHEETS. TTie numbei of teevrdin| thrtU 
ptovidedmay be etceiDve fot tome i(td«vt<)uilt and for oihett ihetc may 
not U enov^. FLFASE USETYIE DIARY FOR ONE DAY AND 
EVALUATE YOUR OWN RECORDING RI;QUIREMENrS. If you find 
that yoy need more iheeti than piovided, pleuecall ut collect immed* 
III ely and we »)t| lend an additional hooUei or theets. Pv^ie kefp $He 

Pleete record alt profet%tona1 and profmionaflvtelated Ktivitiei. Alto 
include events th«i consume ognttKeni amcvnit of time, eg. travel of 
mealt. A SAMPU DIARY HAS BLEN PREPARED TO ILLUSTRATE 
THE TYTt OF ENTRY DESIRED IN EACH SEaiON. PLEASE 
REFER TO THIS BEFuRE YOU BEGIN YOUR RECORDING. 

The icctiom of the diary are ptepared according to the ty pel of activity. 
Their tequence conopondi lo the fiequeiicy of ute by moit pliyinriani^ 
Foi eftarnple^ aJI will use the Aciliviiy Oveiview tection but mny wtO 
not uftC either ilte Teaching or Reiearch tcctionw 

o Stan your day «w4irnrvei you conndrt your profeutonal day 
begini. iTnr/r Bfpn Time and Ind Time foe the activrty and 
deKnbe it according lo the pankulai mtion*i recoedan| 
ate|Oi<et» 



0 Summary notation for #// •ctlvtilei thovid be g^ven In tht (Ittt 
ictfiion» Activity Overview. Deta0i for I^Utnt Care» Uboratoey 
and lhagnottk Tcitlng, Retearch md TeaclOniate to bt given 
In tht detignated iccttont. See iht »§mple diary for tftamplti. 

• Malt i new tntry foe each new Klhtly* 

• lypee of icthlikt foe each CecUon: 

ACTIVITY OVERVIEW* Uie ihJt tection !o deterftt $11 0CtMm 
In fvmmaty fonri. Such Kti>1tiet at adnunittrative» profcttkml, 
offict opeeatlpo, ua^tl end patient ehaiit art recoeded only hett* 

PATIENT CARE. Uie thit itctlon foe dinical activitlea (txeepl 
tettt) ulierever they are pro><ided. If teitt ore performed of ihS$ 
l/fftr* to note end carry the activity to the Tetting Section* Tht 
ttmt tnd thould bt recorded at tht tnd of tht patient ttiviet. 

UBORATORY AND DIAGNOSTIC TESTING* TTie cttegoritt 
ire wKtsplanatory. Utt thit tection if the patient tenrict it only 
(n thIt atet or at a continuttion of the more ti^ientivt patient ait* 

RESEARCH. The eategorfet are telf«tiiplanatQfy* if yon 49 ina 
mtmh, you may remove all but ont of the Retearch tecordini 
paget from your dlaiy* In that event, infit *VrometitA**oo tht 
remaining page* 

TEACHING. De lure to check ill cotumnt and enter the nunibtt 
of Individualt taught. Ifywt do no rmAmir. you may remove all 
but one of the Teaching recording paget from your diary* In that 
event, %itt€ "Mo Uuehing '* on the remaining page* 



TTdt Diary Study it the mott Important of the tfudiet Mikh Advtioiy 
Committee on Car^ology Training and Manpower Hequirementa la 
doing. From thit, we vaU be able to determine wh»t cardiutogiitt ait 
KHially called upon to do. Later ttudy phatet will obtain mformaiioii 
regarding training and training needa* 

YOUR COOPERATION AND PARTICIPATION IS VITALLY IMPOR. 
TANT. THf; OUAUTY OF THE STUDY AND ITS REC<»MMEND» 
ATIONS Om.NDS UPON I lOW YOU HEL/ US* 
PLEASE RETURN YOUR COMPLETED DIARY IN THE SELP. 
ADDRUSID POSTAGE PAID LNVLLOPE PHOVIDEO. MAIL IT TO 
US AS QUICKLY AS VOU CAN. 

THANK YOU FOR YOUR HELP. CALL US COLLta AT (21 J) 
22S I$I I. Eatenffon 349, IF YOU HAVE ANY FROaL£MS. 
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FIGURE 5 

SAMPLE PAGE FROM CARDIOLOGY PROFESSIONAL DIARV 

ACTIVmES OVERVIEW 



CODING KEY: 

AOMIWISTRATlve, PROFESSIONAL, PERSONAL, TRAV6L end 
fignHicont limo intctruptictnt M rtco^tftd onty in thit itctlon.Somt 
M»fii0lti ift: 

DrWt to of f ict 

Rt^ Grcyi0tfon tud AfinMi of inicautf MM'cint 
Dinner confenrncc v^xh CCU Comiiilitit 
Alttrnoen vaet loo 
Oletttton 

Contult w4lhiccrtl«fv 
Contull wim Or. 4onti 
Prtptrt intur^nct f mmt 
Rtvit«vf>»iitntch«fH 
Phont ciltt tntf corrt ipontftnct 
DrHrt to AlrpOf t 
Ply to NtMrVorIt 
VUited f titnii in fnHpitil 

Por PATIENT CARE, TESTING, RESEARCH and TEACHING, nott 
only tht totdl timo In each of thett ereai in this tection. For enemole: 

Petlentt in of fieo 

Peiientt et hoipital 

Reed ECGt in laboretOfy 

Rf leareh wtth h«m%ter» 

Teaching itudenti and nurtet at hoioital 



USE FOR ALL ACllVmES EXCEPT FOR DETAILS REGARDING CLINICAL, TEACHING AND RESEARCH 



DATE: 



-4 

o 
< 

1 

m 

3 
3 

& 

•< 

s 
s 



TIME for 
ACTIVITY 



BEGIN / END 



SUMMARY FOR DAY: 

Adminiiirative, Proftifional, Penonal, Travel, Patienta. 

Laboratory. Teaching, Reiearch, Vacation. ISet enampiM opposite thii page) 

WRITE A PHRASE DESCRIBING EACH ACTIVITY 
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SAMPXX PAGE FROM CARDIOLOGY PROFESSIONAL DIARY 
PATIENT CUNICAL PROBLEMS 



CODING KEY; 

1. ACTIVtTVTIMfc timt lt<v«0€« lot pit*tiM. 

» MTICNT DCSCRirrdR$ O»UliOm0iltf«l*lcHirf VmiP %t0ff msr tHPf^, CTHNiC • W iWl^.iel. B (»tKM. 0 CQtltttl 

Om^ • «wlhin vowf p»»cl»ft ^ m^tk 4ni. rv^rtff • f torn oif>«f p«^t*c«fni ft i^tm. 
%. MOeitMSIOfcl.TRCATMlMT W«»«fKl/df OlSPOSmONJAd^owl 

•♦Ttfth Slv*AU ln»*ciil, j^itentfinQ. H>mm. tjumnt •nd/o» £t«tifi«dic« SmMW. 



GENERAL PROBLEMS (Ok) 



Non*CartfiM 


1. 


1. RtirMrttorv 


2. 




3. 




4. 




& 




6. 


8. PtyehoiOfnaifC 




(noo^ardiK) 


7. 


?, Qenito-Urinary 


8. 


6. OtrmatolOQital 


9, 


9. ObtiHriCt/Gyn. 


10. 


10. Endocrln« 


11. 


11. EENT 


12. 


12. Nont 


13. 


13. ChtC^up 


14. 


14. OTHER (tP^cHv) 


IS. 




16. 




17. 




18. 




19. 



CARDIAC PROBLEMS (Dm) 

Htftrl laMurt, dcuin, ttvcrt 
Hetf t f illurt. chronic* t«vtrt 
AcMtf fnyocartfial infarcatton 
Pulmooaiy tmbolitfn 
Nricarditl dlittit 
Coronftfv •thtroictcrotU 
VMithcHit infarcaiion 
Hyptritnilon 
Rhcumaiic 
Cardtonryopathy 
Arrhythmia 
loffCtHHil 

Ptriphtral vascular diiaata 
Cartbral vaicMlar dittif# 
PtychotortiaKc (cardiac) 
Post cardiac lurQtry 
PaccfTiaker cvaluatioo 

Cof^oaftital 
Nfma 



TREATMENT (Rk) AND/OR 
OlSPOSITtON (Action) 

1. Prctcnbcd drvgi 

2. Ordered routine lab tttta 

3. Ordered ECO 

4. Ordered nMire tiatiorate non* 
Invnive itudiei, e.g.. phono, apaic 

8. Ordered catheterixationtettft 

6. Evaluation for cardiovascular 
turoery 

7. Evaluation for other lurgery 

a OTHER (ipecify) 



DATE 



USE TO RECORD PATIENT CUNICAL PROBLEMS AND THEIR DISPOSITION BXCCPT FOB TESTS 



^PATIENT PISCRIPTORS 
From Recordi 
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39 



TIME for 
ACTIVITY 



BEGIN 



NO 




PROBLEMS ion) and DISPOSITION 
ih9 Numteftd C^moHn Irom COOING KEY 



General Dk 
non cardiac 




Cardiac Dk 



Rk and/or 
Action 




tf Sean On 
RoModft. ICU 
INDICATE 
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X 

I 
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3. 
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I 



jz 



ERIC 



40 



38 



BEST COPY AVAILABLE ^iq^^ y 

SAMPLE PAGE FROM CARDIOLOGY PROFESSIONAL DIARY 

CLINICAL TESTS 



CODING KEY: 

ACTIVITY TIME - Ntw timt ttQutnet for tach petit nt. 

PATIENT DESCRIPTORS - An abbreviated let is all that it needed tince the patient will afH>eer in the PATIENT CARE 
leetton in moii inttancet. Data obtained from patient*i chart. Nurie or auivtant niay record. 

LABORATORY AND TESTING - Make an entry for each ten performed. If a test or procedure was uied and It not on 
the lilt, DESCRIBE IN COLUMN 1 7 and then record. 

YOUR INVOLVEMENT - For each ten performed, indicate whether you <Al ordered it: IB) performed it and/or (C| interpreted! it. 
You will probably use more than one letter with each tett. 

LABORATORY AND DIAGNOSTIC TESTING PROCEDURES 



1. 
2. 
3. 
4. 

B. 
6. 
7. 
8. 
9. 



Electrocardiogram 
Vectorcardiogram 
Phmocardiogram 

Echo, apex or other non-invative techniQuet 
Exetciit teitin9 
Cardiac fluoroicopy 
Cheit X ray 

Right and/or left heart catheterization 

Right 9f\df0r left heart catheterization with angiogram 



10. Flotation eatheteritatioo 

11. Selective coronary arteriogram 

12. Pulmonary angiogram 

13. Noncoronary arteriogram 

14. Hit bundle recording 

15. Pacemaker Insertion 

16. Pacemaker evaluation 

17. OTHER: Specify and record _ 



USE TO RECORD CLINICAL TEST ORDERED, PERFORMED AND INTERPRETED 



DATE: 



> 
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2 
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PATIENT 
DESCRIPTORS 



TIME for 
ACTIVITY 



BEGIN 



/ EN 



S' if*- 



RECORD ALL TESTS PERFORMED IN NUMBERED COLUMNS 
Refer to numbered Utt on oppotittfugt 

FOR EACH TEST PERFORMED, indictte whether you 
A ■ ORDERED it; 0 - PERFORMED it.C- INTERPRETED it 

5 6 7 8 9 10 11 12 13 14 15 16 
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differed sufficiently to Justify Identification and Independent analysis. While 
use DRME and the ACQ Advisory Committee were fuUy cognizant of the fact 
that the specializations within cardiological practice extend well beyond the 
four groupings selected, it was agreed that thes<5 groups would supply suffi- 
cient Infonnatlon to meet the major objectives for this study stage. The four 
types of cardioJoglsts identified for this log-diary study were: 

1. Primary Cardiologists In a non-institutional practice setting (approx- 
imately 37 percent of the study population); 

2. Secondary Cardiologists In a non-insUtutional pracUce setting 
(approximately 41 percent of the study population); 

3. Primary Cardiologists in an institutional practice setting (approxi- 
mately 16 percent of the study population); 

4. Secondary Cardiologists in an Institutional practice setting (approx- 
imately 6 percent of the study population). 

The non-institutional practice includes those practice arrangements which 
traditionally are described as "solo, " "group, " and "partnership. " It is 
recognized that the concept of "corporation" Is omitted in this classification 
and that the difference between "partnership" and "group" is a relatively 
obscure one - particularly when the numbers of individuals involved in the 
arrangement are small. However, initial data did not show significant dif- 
ferences in activity profiles among thes ? groups and they were combined on 
that basis. 

The institutional practice includes hospital and "hospital-like" arrangements 
and employment by medical schools . It does not include individuals whose 
employment is with federal agencies (e.g., NIK, VA); nor does it include 
oomparablo employment arrangements on the state, county or municipal level. 
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Sampling Population 

The population for the diary sample consisted of the non-federal respondents 
to the first mailing of the Initial Cardiology Survey. The decision to limit 
the sampling por^ation to this group was reached after extensive comparisons 
between response groups revealed no important differences attributable to 
whether they responded to the first, second, or third mailing. A controllable 
difference would be the numbers of Primary or Secondary Cardiologists re- 
sponding since this was one of the stratification criteria used in describing 
the four groups to study. A non-controllable d ifference would be associated 
with proportion of time to activities, proportion of patients in a referral status 
any factor w> <ch was not part of the stratification plan. Analyses were run 
to provide co" • -ative statistics on the two respondent groups used In reach- 
lag the cone = ^ that there v;ere no important differencer attributable to 
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when they responded. Analyses were made to compare the Cardiology Profes- 
sional Diaty saippling strata with the total reap, tiding population to the Initial 
Cardiology Survey. The diff3rences between th-; two givups are negligible as 
they relate to geographical location, patient d^* stance to care, practice arrange- 
ments, size of medJcn) sei-vice community and proportion of time given to 
summarized professional activities. The groups vsed for the Cardiology Pro- 
fessional Diary study has a little more time in cardiological activities, re- 
ceived more referral patients and had more members who are board certified. 
Certified In Cardiology and/or members of the ACC, With the exception of 
board certified cardiologists where 10 percent more have this status, the 
differences cited are all less than 5 percent. As a profile, the differences 
might suggest a slightly better ••qualified" group of cardiologists than those 
who were not included but even the areas where the difference is greatest had 
no apparent effect on the activities which cardiologists perform. 

The reasons for using the first respondents as the sampling population, once 
it was determined that no important bias would result from the action, were 
(1) the motivation of participant? and (2) the fact that the first study was not 
completed at the time the log-diary study had to begin. Motivation was im- 
portant because the log-diary was a complex time-consuming instrument. 
Knowing the complexity of the instrument, it was only logical to v,«5rk with a 
respcndent group who har: willingly participated previously - as long as 
doing so would not bias the results . Cardiologists who responded to the 
Initial Cardiology Survey only after a second or tMrd mailing werj questionable 
potential respondents to this longer sxirvey Instrument. 



Sampling Plan 

The basis of the sampling plan was the desirability, expressed by all groups 
involved in the study through Advisory Committee action, of obtaining separate 
statistical estimates within reasonable error margins for each of the four car- 
diologist types described previously. 

The log-diary population consisted of 3,266 active cardiologists who responded 
to the Cardiology Survey during the first response period. The four cardiologist 
types were treated as separate populations (major strata) as follows: 

1. Primary Cardiologist, Non- Institutional 

Employment (N=1295) 

2. Primary Cardiologist, Institutional 

Employment (N* 530) 

3. Secondary Cardiologist, Non-Institutional 

Employment (N=1192) 



ERIC 



43 



4. Secondary Cardiologist, Institutional 
Employment 



(N« 107) 



Other {not included) 



(N« 142) 



"Other" includes a wide array of non-patient care and non'-research or teaching 
roles such as working with pharmaceutical houses, insurance firms, law firms, 
and the like. Exclusion of "Other" reduced the Icg-dlary population to 3, 124. 

Each of these major strata was sampled according to the following rationale. 
The confidence Interval for an obtained sample percentage of 50 percent was 
set at i 5 percent (68 percent confidence level) . Since confidence intervals 
are a maximum for sample percentages of 50 percent, actual confidence inter- 
vals were anticipated to be somewhat narrower. The basic relationship involved 
in determining the required sample size for each stratum Is expressed in the 
equation below. 



CI « Confidence Interval 
P » value of the sampled proportion 
n = sample sise 

N » size of the stratum or population 

Z « the normal deviation associated with the desired probability 
level (Z«l for a probability of 68 percent, Z=1.96 for a proba- 
bility of 95 percent) 

Given the above constraints on the Confidence Interval, sample sizes for the 
strata can be determined by this formula: 



Sample sizes are shown t <r the four log -diary strata in Table 4 • 

The actual sample was baj.vd on the conservative possibility of a return rate 
as low as 50 percent. Th*s was set because of the known difficulty participants 
would have In maintaining the log-diary, the time Involved in keeping it, and 
the introduction of the survey instrument by mall rather than personal contact. 




P ( 1 - P) 1 . n 



n « 




i (R is rate of return) 

R 
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lABLE 4 

SAMPLE SIZES REQUIRED FOR STANDARD ERROR 
OF FIVE PERCENT* 



Specialty/Practice 




Assuming Usable Returns At: 




Type 




100% 


75% 


50% 


Actual 
Sample^ 


Primary 
Non-InsUtutlonal 


1295 


93 


124 


186 


192 


Primary 
Institutional 


530 


84 


112 


168 


171 


Secondary 
Non-Ins tltutiorml 


1192 


92 


123 


184 


187 


Secondary 
Institutional 


107 


52 


69 


104 


106 



For sample percentages of 50 percent 

Sample augmented to ensure representation from all states 
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In addition to the stratification variables* some concern was raised about the 
representativeness of the samples with mp ^ ct to geographic and population 
variables. Therefore, each stratum was divided Into 40 cells created by com- 
bining 10 geographic regions and four community sizes, and then sampled pro- 
portionately according to the size of the cells within the stratum. 

Differences In the data obtained from the 40 cells were not anticipated, and In 
addition, sampling error for these cells was uncontrolled. For these reasons, 
no statistical estimates were planned with respect to geographic region or 
community size. The proportional sampling, however, could result In a re- 
duction of sampling error for the major strata • 

Each of the 40 cells was sampled by the sampling fraction used for the major 
strata (.144, .310, .154 and 1 . 000 respectively) . However, certain adjacent 

small cells were collapsed based cm J , wKH size so thst tSim were 30, 30, 

29 and 25 cells used. The strata were collapsed to four types of cardiologists, 
four community sizes and ten census divisions for analyses. 



Paftidpatlon Rates 

The actual rate of return, based on usable diaries, was 55.5 percent (based 
on total returns the rate was 63 percent), as shown In Table 5. Primary Cardi- 
ologists responded at a 58.6 percent rate, compared with 51.5 percent for 
Secondary Cardiologists . A somewhat higher willingness to respond on the 
part of the Primary Cardiologist Is also Indicated in Table 5 by the higher 
percentage of this group In the eaiispUiio population (the respondents to the 
first mailing) than In the total respondent group. 

The distribution of usable returns among the four strata was, of course, pur- 
posely created according to the sampling plan. By applying the weights shown 
In column (f) of Table 5 , the strata are rewelghted In accordance with the 
distribution in the total respondent group. 

Table 6 compares the total respondent population, sampling population, sample 
and sample returns on the basis of census division, the only deviation being 
an under representation of the Middle Atlantic region in the diary returns relative 
to the sample and sampling populations. Table 7 compares the sample and the 
sample returns In a cross -tabulation of strata by census division. 



Sampllno Errors Expected for Diary Data 

As previously discussed, samples were drawn from each of the four strata so 
that the standard error for estimating percentages within each stratum would 
be a maximum of 5 percent under the most conservative assumptions. Actual 
errors could be anticipated to be somewhat lower. 
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When an obtained sample percentaqe Is 50 percent, the standard error is a 
maximum, with percentages) deviAting in either direction from 50 percent having 
smaller associated error In addition, response rates were higher than con- 
servative estimates - 5S . 1 percent usable diaries were achieved rather than 
50 percent. Talcing these factors into account, 9i<!tim&tes for the standard 
errors of percentages obtained in the log-diary study can be made* A detailed 
analysis of expected standard errors for each stratum and for stratum composites 
was made» this analysis may be summarizes as follows: 



For individual strata, the errors are 

o between 4 and 5 percent for sampled percentages in mid-range 
(30 to 70 percent); 

o between 3 and 4 percent for sampled percentages in the ranges of 
15 to 30 and 70 to 85 percent; 

o between 2 and 3 percent for sampled percentages from 5 to 15 and 
85 to 95 percent; 

o about one percent for extreme percentages . 

In the case of sample percentages for "All Cardiologists" (a weighted com- 
posite across strata), thf> erros are expected to be only about half as large as 
those for individual strata, even assuming no gains from stratification. To the 
extent that sample percentages vary from stratum to stratum, as opposed to 
variation within the sirata, error In the composite may be even lower. 



Bias Ir. I^esponse Attributable to Time 

Bias could emanate from factors associated with the tlme-p?riod given to a 
particular physician for Ms flve-<>jjy recording. Those factors might be unique 
to his practice situation or attributable to an unusual set of environmental 
events. The study did extend over five months (from june through October) and 
there was a major flood along the entire Eastern seaboard at the beginning of 
the study. It Is not necessary to speculate regarding whether or not such events 
influenced the study since a question was included with the diary addressed to 
the typicality issue. The question asked, "Is this time period typical of your 
practice? If NO, how does It differ?" The analysis of responses to this 
question did not establish a clear pattern of atypicality even though about 
24 percent checked that their time period was not typical. To summarize the 
analysis for all cardiologists: 

o 16 percent checked the time was slower than usual 
4 percent checked the time was faster than usual 
4 percent gave no reason or statement 
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o reasons given for atyplcality - applicable about equally to the slow 
and fast practices were 



vacation or summer 


6.9 


percent 


office patient load 


5.5 


percent 


hospital patient load 


4.1 


percent 


no teaching rounds 


3.0 


percent 


laboratory work 


2.2 


percent 


research 


0.8 


percent 


environmental factors 


0.8 


percent 


medical school teaching 


0.5 


percent 



The diaries from those Indicating atypical factors were individually compared 
with other diaries of the same type. This comparison did not establish either 
particularly heavy-load or light-load practices. DRME concludes from these 
limited data that whil^ variations were reported, they were not systematic 
(i.e., in the same direction) with the possible exception of the summer effect 
on institutional practices. Perhaps the fact that the Bivdy extended from the 
end of one school year into the beginning of the next allowed the Institutional 
Cardiologists a choice of participation times which most accurately reflected 
their normal practice situation. 



Effects of Non-ResPonse on Study Conclusions 

DRME has reviewed the respondent data in terms of all known and potential 
sources of bias as these might affect the four types of cardiologist respondents . 
The effect of differential response on a geographic basis has been examined 
as well • The conclusion reached is that the data do not have significant 
biasing elements associated with them at the primary sampling level - the level 
of the four types of cardiologists. However, there are some differences be- 
tween the respondents and non-respondents based on comparable data from 
the AMA supplied data and the Initial Cardiology Survey. The actual detailed 
analysis is found In Appendix A. The conclusions reached from this analysis 
are as follows. 

1 . Cardiologists more heavily involved in cardioldgy are more likely 
to respond to the log -diary. This willingness to participate is 
expected on the part of Primary Cardiologists as compared to 
Secondary Cardiologists. In addition, the fact that the study 
was conducted under the auspices of the American College of 
Cardiology produced a larger return rate among members of that 
group. g-| 



2. 



The older cardiologists did not respond in as high a percentage as 
their younger counterparts • 



3 • Cardiologists in solo practice and in hosptial-based practices 
responded at a lower rate than those in either partnerships or 
group practice* This might be attributable to differences in the 
availability of support staffs to assist with patient-descriptive 
data for the log -diary, 

4, The lower response-rate for the Urban Middle Atlantic cardiologist 
is not readily explainable. Although the age distribution in this area 
is higher than in other jreas , a comparison based on age showed a 
tendency toward non-response for solo and hospital-based cardi- 
ologists noted earlier might be a factor since these are more heavily 
concentrated in the Urban Middle Atlantic areas. 



PHASE FOUR: CARDIOLOGISTS' TRAINING. TRAINING NEEDS AND PRACTICES 
STUDY - CARDIOLOGISTS' TRAINING SURVEY 

In this study, the project obtained data on the training cardiologists received 
before entering practice, their assessment of needs for training, and their 
assessment of the adequacy of cardiological manpower in their practice areas • 
This study and another, involving the institutions which train cardiologists 
(Phase Five), provide direct assessments regarding the training matters of 
concern to the Advisory Committee • 

Both studies asked the same questions regarding topics in training and similar 
questions in the area of actual training completed. The design symmetry was 
incorporated to allow direct comparisons between the trainers* required training 
and the trainees' assessment of its adequacy in a practice setting. 



Study Objectives 

1 • To determine the amount of post-doctoral training (expressed in 
years) for residencies and fellowships. 

2. To verify initial estimates of the proportion of cardiologists who are 
Board -Certified in either Internal Medicine or Cardiology. 

3. To determine topical areas in which the cardiologist was trained, 
his assessment of relevancy of training to his practice, and his 
judgment regarding the training's importance to others in practices 
similar to his . 

4. To determine his needs for continuing education: in what areas, 
with what frequency, and by what means . 
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5. To obtain his assessment of manpower adequacy for both Primary 
and Secondary Cardiologists in his particular geographic area . 



Study Instrument 

The eleven- page questionnaire design permitted either recording of factual 
data (e.g. , "where received residency training and number or years in training") 
or checking of a response choice most closely approaching the statement which 
would have been made had the question been open-ended . This procedure 
simplified the respondent's tasks and provided the project staff with uniform 
response data . The first three sections focused on characteristics of the cardi- 
ologist's current practice and his training for practice. The fourth section 
asked about continuing education - frequencey of participation and recommen- 
dations for programs. The fifth section asked for an assessment of manpower 
adequacy. The final section Invited narrative recommendations in either man- 
power or training areas • 

Field testing occurred in the Los Angeles area . Cardiologists whose ages and 
practices were representative of those to whom the Instrument would be sent 
participated in this test. The final instrument reflected their recommendations 
as well as some provided by the Advisory Committee and NHU . 

The development of the questionnaire extended over about one calendar year, 
during which time it was an agenda item for each of the Advisory Committee's 
meetings. Initially the plan had been to obtain information regarding functions 
and responsibilities of support staffs and similar organizational questions; 
these were omitted by the Committee who deemed it more important to obtain 
a comparatively detailed assessment of the parameters of individual's training 
and assessment of what ought to be offered for each type of training . The 
actual survey instrument follows and is referenced as Figure 10. 



Study Scrata 

Analysis of the Initial Cardiology Survey data suggested that some differences 
in the training area might be associated with their age and with age-related 
measures . The Committee was particularly interested in the training received 
by cardiologists whose ages were less than 40, although they had an interest 
in the training experiences of older cardiologists as well. It was believed 
that the younger cardiologists' assessments of training programs would be much 
more appropriate than those of the older cardiologists' because subst&ntive 
changes in formal cardiovascular training have occurred during the past ten 
years. Because of the special importance of young cardiologists in assessing 
training program adequacy, the sampling plan was designed to obtain more 
participants from this age group. 
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FIGURE 10 
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AMERICAN COLLEGE OF CARDIOLOGY 

Q6BO ROCKVILLE PIKE DETHCSOA. MARVUAND 9001^ PHQNE 30Y &30*ieOO 



ADVISORY COMMITTEE ON C ARDIOLOGY TRAINING 
AND MANPOWER REQUIREMENTS 



Committee: 

forrest h adam§. mo 

L^t Am$tlfu C.f/i/»»»t4t 
VAITER H ABEIMANN. MD 

Botion, SUtt€thui9tn 
NOBLE O FOW lER. M D 

C9ntmn4fu Obio 

RAY W GIFFORD. JR. MD 
AmttK^n CoiUgi of 

VAITFR H PRITCHARD. MT* 
Cofe«<ff/ #« Otntijf C4tfdtQtogy 

H J. C SVAN M D. 
l0i Amgihi^ C#/i/9niM I 



STEPHEN ABRAHaMSON. Ph D 
Lot Angtht, CMtfn%* 



CARDIOLOCISrS TRAINING SURVEY 



SAMPLE LABEL 

00000-XX-O-OOOO 

John A. Doe, M.D, 
Anytov'n, U.S.A. 



Your participation is vitally important. If you have any questions please call our Associate Project Director, R. C. 
Mendenhall. at (213) 225-1511. extension 349. collect. 

Please return your completed form to our Cardiology Manpower Study Project. University of Southern California 
School of Medicine. Division of Research in Medical Education in the self-addressed stamped envelope which 
accompanied the survey. If you misplaced it. the address is 2025 Zonal Avenue. Los Angeles. California 90033. 
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h CHARACTERISTICS OP YOUR PRACTICE 

Cariiologiats*s practices vary widely both in the amount of time actually devoted to cardiovascular matters and 
the activities which they perform or supervise. The list below is representative of the range of activities within 
practices. 



PLEASE CHECK WHETHER OR NOT YOU PERFORM OR ENGAGE IN THE ACTIVITIES LISTED. FOR 
THOSE CHECKED YES, ALSO CHECK THE BOX WHICH MOST CLOSELY DESCRIBES HOW OFTEN 
YOU DO THE ACTIVITY. 



For each 
CHECK 



If YES, how often? 
CHECK ONE 



CLINICAL; 

Treat patients with cardiac disease classified as 

Corcnaty 

Hyi>ertensive 

Rheumatic 

Congenital 

Cardiomyopathy 

Peripheral Vascular Disease 

See pediatric patients with cardiac disease 

Perform as a consultant on cardiac problems 

Manage an intensive care and/or coronary care facility 

Serve as a cardiologist on a CCU committee 

Perform exercise strrss testing 

Perform or interpret ECGs 

Perform or interpret VCGs -% 

Perform or interpret angiograms (cardiac, coronary or peripheral) . . 

Perform or interpret echocardiograms 

Perform or interpret cardiac fluoroscopies 

Conduct diagnostic cardiac catheterizations 

Direct a hemodynamics laboratory 
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□ 





Yes 


No 












Professional Activity 








t 


1 


1 





30 smHm 

□ 



continued 
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L CHARACTERISTICS OF YOUR PRACTICE (ConUnued) 
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Professional Activity 



RESEARCH: 

Conduct clinical research . 



Conduct basic laboratory research 



TEACHING: 

Teach nursing staff on clinical rounds or classroom . 



Teach medical students, interns, residents and/or fellows in 
clinical and laboratory settings 



Teach medical students, interns, residents and/or fellows in 
formal classroom settings 



Teach others to perform cardiac diagnostic x*ray procedures . 

Teach others to perform cardiac catheterizations 

Teach nther diagnostic techniques: ECG, VCG, etc 



Participate in professional seminars, workshops and S3anposia 
as a consultant cardiologist 



For each 
CHECK 



Yes 



No 



□0 



If YES. how often? 
CHECK ONE 



t 

1 




t 
1 


1 
1 




0 


13 




□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ □[ 


□ 


□ 











□□ □□□□ 



II. YOUR TYPE OF PRACTICE 
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A year ago, we asked you questions about the amount of time which you devote to different activities and the 
employment arrangements for your practice. We need a current summary of (a) your involvement in cardiology and 
(b) your practice arrangement. PLEASE CHECK THE STATEMENTS BELOW WHICH BEST DESCRIBE 
YOUR PRACTICE. 

Check Best 
Descriptors 



L My practice is: 

Primarily in cardiology (over 50 percent time) 

Secondarily in cardiology (under 50 percent time) 

2. My practice arrangements are predominantly: 

Non-Institutional (Solo, Group, Partnership) 

Institutional (Medical School, Hospital) 
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III. YOUR TRAINING IN CARDIOVASCULAR DISEASES, ITS ADEQUACY AND YOUR RECOMMEND- 
ATIONS FOR THE TRAINING OF OTHER CARDIOLOGISTS 



1. How many years of post- doctoral clinical training did you have before entering 
your own continuous practice? 

(years) 

2. Are you board certified in internal medicine? 

3. Are you board certified in a specialty other than internal medicine? 

If yes, certified in 

(describe) 

4. Are you subspecialty board certified in cardiovascular disease? 



CHECK ONE 
Yes No 



'EE 

□ □ 

□ □ 

□ □ 



5. Please indicate the types* dates and locations for your post-doctoral training: 



Type of Training 



YeaHs) 



Institution 



Institution City 



Internship 



ResidenQT 
Internal Medicine 
Other (name): 



Fellow in Cardiology* 



Me host one year of full-time training 
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6. Your format cardiovascular disease training and recommendations: 
We need to know what training you received during residency and/or fellowship in cardiovascular disease and in 
your judgment its adequacy for your practice. Both aspects ^ what you received and its value to you in your 
practice are extremely important 

As well as assessing your own training, please do so for someone now in training for cardiovascular diseases who 
might enter a practice similar to yours today. Please rate the training areas for your type of practice in 
importance: low; medium; or high. • 



CHECK 
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CARDIOVASCULAR TRAINING PROGRAM 
EXPERIENCES AND TRAINING TOPICS 



A. Experience in Clinical Care, Research 
and Teaching 

Cardiac patient care: 

Pediatric 

Medical 

Surgical 

Coronaiy Care Unit 

Pacemaker insertion 

Pacemaker foUow-up 

Cardiovascular research: 

Basic 

CUnical 

Teaching: 

Clinical 

Didactic 

B. Laboratory Diagnostic Techniques 

Electrocardiography 

Phonocardiography 

Echocardiography 

Exercise tolerance testing 

Vectorcardiography 
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CHECK ONE 




This Training was: 



1 



I 






II 



CHECK ONE 




Importance for 
Training Others; 



Low 



Med. 






High 



continued 
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CARDIOVASCULAR TRAINING PROGRAM 
EXPERIENCES AND TRAINING TOPICS 



CHECK 
I 

•a .. 

II 

SI 



CHECK ONE 



CHECK ONE 



B. Laboratory Diagnostic Techniques {continued) 
Angiography: 

Cardiac 

Coronary 

Peripheral 

Cardiac catheterization 

Swan*Gan2 right heart catheterization 

C. Laboratory and Classroom Instruction 

CV anatomy 

CV physiology 

CV biochemistry 

CV pathology 

CV epidemiology 

C V pharmacology 

C V radiology 

Pulmonary physiology 

Hypertensive renal disease 

Peripheral vascular disease 

Cerebral vascular disease 

Biostatisdcs 

Bloengineering 





This Training was: 


Too 

Limited 


U 

<« 


Too 
Much 






V 


IhI 


















































• 









































































Importance for 
Training Others; 



I^w 



Med. 



High 
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IV. CONTINUING EDUCATION, ITS ADEQUACY AND RECOMMENDATIONS 
1. Your Needs for Continuing Education Program$: 

As a practicing physician with a signiHcant involvement in cardiovascular patient care, you are in a better 
position to assess your own needs for further formal training than anyone else. Your assessment is vitally 
important to us. 

For your own training, please check the areas or topics of interest, the lengta of course desired and how often it 
should be offered to you. 



TYPE OF TRAINING 
A. CLASSROOM INSTRUCTION OR SEMINARS 

General medical cardiology 

CV surgery 

Pediatric cardiology 

CV anatomy 

CV physiology 

CV biochemistry 

CV pathology 

CV epidemiology 

CV pharmacology 

C V radiology 

Puhnonaiy physiology 

Hypertensive renal disease 

Peripheral vascular disease 

Cerebral vascular disease 

Biostatistics 

Bioengineering 

Electrocardiography 

Phonocardiography 



I would like continuing 1 
education available in: { 




OWN TRAINING 




COURSE LENGTH 




HOW OFFERED 


Less than 
1 Week 


Weeks 


2 to 4 

Weeks 


1 Month 
or More 




Several times 
per year 


1 


2 Year 

intervals or more 






V 


y/ 


V 


















































































1 
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{continued) 



TYPE OF TRAINING 
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Echocardiography 

Exercise tolerance testing 

Vectorcardiography 

Angiography 

Cardiac catheterization 

E. ACTUAL PERSONAL SUPERVISED 
EXPERIENCE 
Cardiac patient care: 

Pediatric 

Medical 

Surgical 

Coronary Care Unit 

Pacemaker insertion and follow up 

C. LABORATORY DIAGNOSTIC TECHNIQUES 

Electrocardiography 

Phonocardiography 

Echocardiography 

Exercise tolerance testing 

Vectorcardiography 

Angiography: 

Cardiac 

Coronary 

Peripheral 

Cardiac catheterization 

Swan^Ganz right heart catheterization 



1:1 




is 
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COURSE LENGTH 
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V 





HOW OFFERED 



V 
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2. Partieipation in Continuing Education ProgramB 

In formulating recommendationa regarding educational programs, it will be important U> know how often you 
and other cardiologists actually participate in different types of programs* 

A. How often do you participate in continuing education courses in cardiovascular diseases? 



(Check One) 
I More than once a year 
j Once a year 
I Bvery 1 to 2 years 
I Every 2 to 3 years 



Eveiy 3 to 5 years 
Every 5 to 10 years 



I I Do not partidpaia 



B. Do you consider the opportunities offered: 
(Check one) 

I j adequate 

[ I inadequate 



I I no opinion 



C. How often do you attend national meetings devoted exclusively to cardiology (i.e.. broad scope scientific 
meetings — not '^postgraduate'* courses)? 



(Check One) 

j More than once a year 
I Once a year 
I I Every 1 to 2 years 
j I Every 2 to 3 years 



I I ^Every 3 to 6 years 
j j Every 6 to 10 years 
I I Do not participate 



D. How often do you attend national or regioiml meetings having substantial cardiology sessions (i.e., broad 
scope scientific meetings — not ^^postgraduate*' courses)? 



ERLC 



(Check One) 
I I More than once a year 
I Once a year 
Every 1 to 2 years 
I I Every 2 to 3 years 



I I Every 3 to 6 years 
I I Every 5 to 10 years 
I j Do not participate 
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V. ASSESSMENT OP CARDIOLOGY MANPOWER 

In your geographical area only, please indicate whether or not more cardiologists wiih either a primary or 
secondary commitment to cardiology are needed. 



In my geographical area: 



A. The number of physi* 
dans whose practice 
involves a primary com* 
mitment to cardiovasca* 
lar disease to: 



Too 
Few 



CHECK ONE 

About Too 
Right Many 



B. The number of phyiii> 
ciana whose practice 
involves a secondary 
commitment to cardio* 
vascular disease is: 



VI. RECOMMENDATIONS: The Advisory Committee and NaUonal Heart and Lung InsUtute will be grateful for 
any reconvmendations which you have regarding either (I) cardiology manpower; (2) training of cardiology 
residents/fellows; or (3) the continuing education for cardiologists in practice. 

1. Cardiology manpower: — 
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2. Training of cardiology residents/fellows: . 



3. Continuing education for cardiologists in practice:. 
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The four types of cardiologists studied In the loQ'^dlary study were used In 
this study. These » divided Into two age groups (under 40 and 40 years or 
more)« resulted in eight for Individual study and analyses. 



SAMPUNG PLAN 

Cardiologists under age 40 were sampled with the maximum standard error 
set at 3 percent* Those over age 40 were sampled with the maximum standard 
error at 5 percent. The more stringent sampling procedure for the under*40 age 
group was used because the responses of the younger group were considered more 
Important In training program assessments and recommer^datlons , 

Table 8 presents the sampling plan. The sampling plan was developed under the 
assumption that only two age groups would be studied; *\) under 40 years old 
and (2) from 40 to 60 years old. Federal reviewers (0MB) Inslined on Including 
the cardiologists older than 60. Rather than revise the plan with a consequent 
reduced number required In the middle age group, the samples for the age 
group 40 through 59 were augmented by samples taken from the age group 60 
and over. These samples were drawn in the same proportions as the samples 
from the 40 through S9 age groups, which permitted analysis of data either as 
In the original sampling plan, or analysis based on a combination of both age 
groups. For these reasons, the combined sample Is larger than would have 
been required If only the combined group (all cardiologists 40 years and over) 
were of interest. 

All cardiologist who were ln*tralnlng in December 1971 received this survey 
although they were not Included In the active cardiologist analyses. The 
rationale for their inclusion was the belief that (1) while their training might 
still be In process, useful Insights would accrue from their responses to those 
questions which were training program specific; (2) some shifts from "In* 
training" to "active" might be Identified. 



Participation Rates 

The study extended over 86 calendar days. Two mailings with accompanying 
survey Instruments and one final letter encouraging participation consltuted 
the contact methods for this study. The total response rate was 73 percent. 

Figure 11 displays the percent of toal survey forms received by data collection 
days, distinguishing among those obtained from one mailing, those from a 
second, and those that responded after a third mailing. (The percentages sum 
to 100 percent and are read, 30 percent received during first 10 days, etc.) 
The interest in Figure 11 is primarily methodological although it does indicate 
minimum lapsed times to achieve respontkt^ rates greater than 70 percent and 
the yield in returns which sequential requests produce. 
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TABLE 8 

SAMPLE SIZES REQUIRED FOR CARDIOLOGISTS* TRAINING SURVEY* 



Specialty/Practice Type 
and Age Groups 


N 


Assuming Usable Returns at: 


Actual 
Sample 

^ 




100% 


i 75% 


1 50% 


UNDER 40 YEARS 












Primary: 

Non-Institutional 


565 


186 


248 


372 


373 


Institutional 


733 


201 


268 


402 


403 


Secondary: 

Non- Institutional 


483 


177 


236 


354 


354 


Institutional 


180 


109 


145 


180 


180 


40 AND OVER 












Primary: 

Non'- Institutional 


1881 


92 


123 


184 


250* 


Institutional 


614 


84 


112 


168 


190* 


Secondary: 

Non-Institutional 


2174 


93 


124 


186 


269* 


Institutional 


304 


71 


95 


142 


176* 


Subtotal 


6934 


1013 


1351 


1988 


2195 


FELLOWS 


424 




424 


TOTAL 


7358 




2619 



Strata 1-4 sampled for 3 percent standard error; 
Strata 5-8 sampled for 5 percent standard error 

^Samples augmented to achieve representation for over 60 years of age groups 
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Survey Respondeota 

Table 9 presents the distribution for respondents by age and type of cardi- 
ologist. It incli les percentages received, not usable and actually used in 
analyses. It is apparent from this table that the Primary Cardiologists res- 
ponded better than the Secondary Cardiologists. Based on usable returns, and 
not including cardiology Fellows, the overall rate of return for the training 
survey was 68.7 percent. As in the diary study. Primary Cardiologists res- 
ponded at a higher rate (73.2 percent) than Secondardy Cardiologists (63.2 
percent). Non-institutional Cardiologists under 40 years of age responded 
at a somewhat higher rate (72.2 percent) than either Institutional Cardiologists 
under 40 (66.6 percent), or than Non- institutional Cardiologists 40 years and 
over (67.6 percent) . The analysis of non-respondents which follows provides 
more complete data on tendencies toward non-response . 

The essential sampling objectives were met and in most instances exceeded 
for each of the eight groups sampled. Weighting, applied to each stratum, 
adjusts the respondents to reflect the proportion of the total cardiologist 
population which they represent. 

While weighting will put the respondent group in its proper perspective related 
to other groups, a question emerges concerning the selectivity in respondents 
which different response rates may indicate. A detailed analysis of respon- 
dents compared to non-respondents using Initial Cardiology Survey and AMA 
biographical data was conducted to determine the potential effects of the 
non-respondent group. This is reported in detail in Appendix A. Conclusions 
from that analysis are similar to those reported for the log-diary study. 

o Those cardiologists more heavily involved in cardiology (primary) 
responded better than those with a minor cardiology commitment 
(secondary) . This tendency was greater than a similar tendency 
noted in the log-diary study, due to the fact that the log-diary 
population (first wave questionnaire respondents) already con- 
tained selectively more cardiology specialists than the study 
population for the training survey (all questionnaire respondents) . 

o Younger cardiologists engaged in solo and hospital-based 
practices responded at a lower rate than those in other prac- 
tice arrangements . 

o No important geographical or population differences were found. 

o No important differences related to professional activities were 
found. 

Since stratification for this study was based on (1) primary or secondary cardi- 
ologist in (2) non-institutional or institutional practice settings and (3) by age 
groups, the variability noted is accounted for through the sampling plan except 

er|c . . 70 
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CARDIOLOGISTS' TRAINING SURVEY PARTICIPATION RATES: 
SPECIALTY/PRACTICE TYPE AND AGE GROUPS 
BY PROPORTIONS WITHIN SAMPLING CATEGORIES 



Spedalty/ftactloa Typo 
and 
Ago Groupi 


Population* 


Sampla^ 


Usable Returns^ 


Return 
Rate** 


Adjustment 
Weight for 
Sample* 




N 


% 


N 


% 


N 


% 


% 




UNDER 40 YEARS 


















Primary: 

Non" Institutional 


S6S 


( 8.0) 


373 


(17.0) 


282 


(18.7) 


75.6% 


.428 


Institutional 


733 


(10.6) 


403 


(18.4) 


288 


(19.1) 


71.5% 


.555 


Ssoondruy: 

Non*Instltutlonal 


483 


( 7.0) 


354 


(16.1) 


243 


(16.1) 


68.6% 


.435 


Institutional 


180 


( 2.6) 


180 


( 8.2) 


100 


( 6.6) 


55.6% 


.392 


40 AND OVER 


















Primary: 

Non-Instltutlonal 


1881 


(27.1) 


250 


(11.3) 


178 


(11.8) 


71.2% 


2.298 


Institutional 


614 


( 8.9) 


190 


( 8.6) 


142 


( 9.4) 


74.7% 


.946 


Secondary: 

Non-Institutional 


2174 


(31.4) 


269 


(12.2) 


173 


(11.4) 


64.3% 


2.739 


Institutional 


304 


( 4.4) 


176 


( 8.0) 


103 


( 6.8) 


58.5% 


.645 


Subtotal 


6934 


(100.0) 


2195 


(100.0) 


1509 


(100.0) 


68.7% 




FELLOWS 


424 


424 


234 


55.2% 




TOTAL 


7358 


2619 


1743 




66.6% 





*A11 private and federal cardiologists responding to initlel questionnaire, less those undassifiable vdth 
respect to strata 

^Sample as described in Table 

<!Ooes not include 235 non-usable returns 



<*(c) divided by (b) 

^Weight applied to (c) to achieve percentage distribution comparable to (a) 
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for the young cardiologist In solo and hospital-based practice. However » 
deviation from the sample mean in both instances is less than 2 percent. 

The relationship of the respondent group to the sample and, in turn, to the 
total cardiology population is shown in Table 10. Comparing the sample with 
the participants, the differences are inconsequential. The differences be- 
tween the sample and the line noted as "Training Population Stratum" are 
expected since Middle Atlantic has proportionately more older cardiologists 
and South Atlantic has proportionately more younger cardiologists than other 
geographic divisions • 



Sampling Errors Expected for Cardiolooists' Trainino Survey Data 

The sampling plan discussion made the observation that conservative assump- 
tions regarding obtained percentages could be expected to result in standard 
errors substantially lower than (1) the 5 percent used for cardiologists 60 years 
old and over; (2) the 3 percent used for cardiologists under age 40, Com- 
paratively lower error rates were achieved in this study than in the log-diary 
study because of higher resp^se rates in all age groups. The detailed error 
rates that could be expected for sampled percentages obtained firom this sur- 
vey are presented in Chaper 8. These are summarized in Table 11* 



PHASE FIVE: CARDIOLOGY TRAINING PROGRAMS STUDY 

This study, addressed to institutions providing full-time cardiovascular 
training of at least one year duration, consumed more Advisory Committee and 
DRME Project Staff time in its conception than any of the other study phases • 
The time was required because (1) there was no existing list of Institutions 
offering the type of training of Interest; (2) there were no formally accepted 
standards for such trinlng programs; and (3) a compromise related to "desired 
level of detail" and "likely level of response" was required through each of 
the iterations of the study design - a problem never fully resolved to all 
party's satisfaction. 

The resultant survey Instrument was very complex, one which would readily 
be answered only by those who attached the same level of importance to it 
as was given by the investigators. None of the sections called for data which 
could be easily obtained from a single source; most of them required compila- 
tion by the responding Individuals • 

The objectives may be summarized as follows • 

1 . Determine the number of cardiovascular training programs , their 

loc* Hon, and the affiliations which they have with other institutions. 



BEST COPY AVAILABLE 



If 



■I 



gas H« g« 2« S« 



Q«» 



New 



?s ?a ?s ?s 

j[l8 



Attontto 



5B 5fi RS ^5 I f«rtli 



®* P-^ ?S 



X^M tStw^ I EmI South 
38 1 Canttal 



Si 



fiitt North 
Conuol 



Wott North 
CofHral 



Mountolii 



?« ?a ?S ?5 ?s| ^^cme 
U» 



o 

9* 



o • o • o • 

O in O I- O «0 

o <o o w» o * o 



MlllUfy 



I 



si 



8! 



0^ 



ERIC 



lABIE 11 



CARDIOLOGY PROFESSIONAL DIARY 
EXPECTED ERRORS WITH OBTAINED PERCENTAGES 

A96 Group Less than 40 Years, 
Not Including Seoondarv Institutional* 

Obtained 

Sample Percentages Expected Error 
30-70% 2.0-2.5% 
15-29%, 71^85% 1.5-2.0% 
5-14%, 86-95% 1.0-1.5% 
5%, 95% 1.0% 



Age Group 40 Years and Over, 
Plus Secondary Institutional Under 40 Years 

Obtained 

Sample Percentages Expected Error 

30-70% 3.0-4.0% 

15-29%, 71-85% 2.5-3.5% 

5-14%, 86-95% 1.5-2.5% 

5%, 95% 1.0% 



1 



Because Secondary Non-instltutlonal Cardiologists responded at a much 
lower rate than other groups within the younger age classification, errors 
associated with this group are on the same order of magnitude as in the 
40-years-and-over age classification. 



For percentages obtained for the weighted composite across strata (all 
cardiologists) expected errors range finom about 1*0 percent In the midrange 
to less than 0.5 percent at the extremes. 
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2 • Determine the general characteristics of their facilities and services 
with particular reference to those directly applicable to cardiovascular 
disease training. 

3. Determine the composition of the training program staffs, 

4. Letermlne the qualifications of the training program staff and their 
relative time commitments to components of the training program. 

5 . Determine criteria for admission to programs as well as opportunities 
available for training . 

6. Determine the training program director's objectives for the training 
program: what does he believe his graduates are prepared to do ? 

7 . Determine who is trained by the cardiovascular training program 
staff with specific indication of required hours in designated topical 
and experience areas . 

8. Determine sources of fiscal support for the training program. 

9. Determine perception of adequacy of staff, potential for program 
expansion, and the number of additional trainees which could be 
added (1) without staff increase and (2) with staff Increase. 

10. Determine the type of continuing educational programs sponsored 
by the institution. 

11. Obtain recommendations for cardiovascular training program im- 
provement. 



Survey Instrument 

The Cardiovascular Training Programs Survey incorporated questions which 
Advisory Committee members felt were necessary and those of primary interest 
to the National Heart and Lung Institute . Questions related to types of 
training experience were obtained from a questionnaire which the Subspecialty 
Board in Cardiovascular Disease had previously developed for their use in 
assessing the training experiences of their candidates. The resultant data 
can be used by the Board as "baseline measures" of training which they con- 
sider appropriate, if not required. The questions regarding continuing 
education reflect the special Interest of the American College of Cardiology. 
Other questions were uniformly interesting to the Advisory Committee, NHU 
and the USC Project Staff. 
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The survey Instrument was pretested in the Los Angeles area In Institutions 
the characteristics of which were similar to the anticipated range of institu- 
tions to be contacted* 

Upon completion of the field test, the conclusion was that the questions were 
clear and that they could be answered, but that answering them would require 
very positive interest in the study on the part of those to whom it was ad- 
dressed. The Cardiovascular Training Program Survey form is identified as 
Figure 12. 



Study Population 

The population was defined from a listing provided by the AMA of all institutions 
with approved residencies in Internal Medicine. From this list of 534 hospitals 
and other agencies, it was expected that the Institutions providing the "cardio- 
vascular training of at least one year's duration" could be Identified. While 
It was possible that this list might not encompass the study universe, the 
likelihood of Important omissions was considered remote* The 534 listed 
institutions Include 528 hospitals and yielded 329 which had training programs 
which met the study criteria • 



Field Study Methods 

There were two study objectives which Influenced the methods for data 
acquisition: the first, to obtain an accurate count of all cardiovascular train- 
ing programs and their current number of trainees; the second, to obtain com- 
plete responses from as many Institutions as possible. 

The survey form was mailed to all 534 potentially eligible institutions . Non- 
responding Institutions were contacted by telephone and their Chief of Medicine 
and/or Chief of Cardiology was asked whether or not he had a program. If he 
had one, he was asked how many trainees were currently participants In that 
program • 
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Characteristic of the Responding and Non-Responding Institutions 

Respons3 and non-response analyses are extremely difficult to make In this 
Instance because so few facts are known about those institutions which did 
not respond. The number of training Institutions, number of Internal medicine 
residency positions and the number of trainees at the institutions consltitute 
all that is known about each of the 329 programs. Any conclusions which are 
made pertaining to the toal population of 329 other than those just noted must 
necessarily assume that either the non-respondents are Identical to the re- 
spondents or that they differ by only minor factors . The available data which 
apply to all training Institutions suggest only minor differences between re- 
spondents and non-respondents • 
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Form Approved 
0MB No. 68-57:187 




AMERICAN COLLEGE OF CARDIOLOGY 

OQ-iO nOCKVlktC PIKC BCThCSOA. MAPYLAND 90014 PHONC 301 530-1600 



ADVISORY CONfMHTtE ON CARDIOLOGV TRAINING 
AND MANPOWHR REQUIREMENTS 



COMKffTTCE: 

rORREST H ADAMS. MD 

WAITER H ABEIMANN MD 
of 
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NOBIE O FO\V*.tR. MD 
$i$htpt(9Ahy b .tdtm 

RAY W GfFrORD. JR . M D 

Chtii Phfit<tant 
Ottthtfd. QhtP 

WALTER M PRITCHARD. MD 
Cotiual on Clint(,ii Csrdtohgf 

CitPfhnJ. Obtp 
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STEPHEN ADRAHAMSON. PhD 

Vmii*s9ty of Sohthtrn CMomid 
loi Angdft, Cjfifontis 



CARDIOYASCUUR TRAINING PROGRAMS SURVEY 



SAMPLE LABEL 
000-0000-000 
DIRECTOR 

Department of Internal Medicine 
Hospital 

Anytown, U.S.A. 
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FIGURE 12A 

CARDIOVASCULAR TRAINING PROGRAMS SURVEY 
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Tlic purpose of this survey is to obtain Information which describes current training in cardiovascular diseases In the 
United States. While the prinmy focus is upon those training programs which provide trainees with full-time training of 
at least one year's duration, we are also interested in the cardiovascular disease training which is offered to medicine 
rciidents and interns. Training programs In pediatric cardiology and cardiovascular surgery are the subject v.f separate 
study. This survey is concerned only with those cardiovascular training programs which arc within departments of 
internal medicine. 

.Many cardiovascular ttaining programs draw upon the facilities and resources of several hospitals sf\d institutions. If 
yours is one of tliesc, please combine the statistics for the institutions involved, reporting the combined figure for the 
training program as a whole. Please also name these hospitals and institutions in the space provided below. On the other 
hand, a few institutions may have more than one training program in cardiovascular disease which are such dlsttnct 
entities that they should be treated separately. Duplicate forms are readily available for this purpose. 

/; is very important to have accurate information. Rather than guess or merely estimate where actual figures are 
requested, please leave a question blank. 

TItere is no need to gather new data if data have been collected for other purposes within the past year. For example, 
hospital accreditation procedures ask for much of the utilization data which we are requesting and your cardiovascular 
division probably collects the specific statistics related to services and theii uses and laboratory tests for their internal 
use. The Committee will welcome any suggestions related to cardiovascular training which you care to offer in the 
concluding section of the si tvey. 

This survey is divided into seven sections. The first contains questions related to the services and facilities available in 
your hospital(s). The remainder contains questions related to cardiovascular disease training. You may wish to involve 
the hospital administrator in answering the first, and your cardiovascular program director in answering the remaining 
sections. 

Your participation is vitally important. If you have any questions or need additional forms, please call our Associate 
Director. R. C. Mendenhall. at (213) 225-151 1, extension 349, collect. 



YOUR INSTITUTION 



(name) (address) 



Does your institution offer full-time cardiovascular 

training programs of at least one year duration? — . 
(CHECK ONE) Yes LJ No LJ 



If you checked no, PLEASE RETURN THE FORM NOW IN THE ENVELOPE PROVIDED. Thank you. 

If yes, how many years training do the majority One Two Three 

receive; (CHECK ONE) 



Arc other institutions and hospitals affiliated with 
your training program? (CHECK ONE) 

If yes, please list the affiliated institutions and 
hospitals: 



NAME 



1. 
1 
3. 
4. 



□ □ 

Yes □ 



□ 
NoD 

ADDRESS 
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I. TRAINING PROGRAM HOSPIT^US) 



Information is sought m this section related to available inpatient and outpatient Tacililies and ihcir utiHzation rates, 
ir mort than one hospital is nivolved in your cardiovascular training program, please give the total combined figures. 
If a particular statistic is not available, leave the item blank and proceed to the next one. 



I. Inpatient Beds and Their Ihc Rates* 
Type 



Percent 
Number Occupancy 



3. Inpatient Admissions and Services* 
Type 



Estimated Actual 
Number Number 



Total Bed: 
Beds for: 
Genera) Medicine 
Cardiac Medicine 
ecu and/or ICU 
General Surgery 
Cardiac Surgery 
Emergency 

2. Outpatient Services* 
Type 



Estimated Actual 
Number Number 



General Medicine Visits 

Cardiac Visits 

Number of cardiac clinic 
patients currently registered: 

Total for clinic 

YOUR hSTIMAThFOR 
CARDIAC VISITS 
CLASSIFIABLK AS: 

Hypertensive 

Rheumatic 

Congenital 

Cardiomyopathy 

Coronary 

Peripheral VjscuIra 
Diseave 

Oiher 



General Medicine 
Cardiac Medicine: 
Total Inpatient 

YOUR ESTIMATE FOR CARDIAC 
ADMISSIONS CLASSIFIABLE AS: 

Hypertensive 

Rheumatic 

Congenital 

Cardiomyopathy 

Coronary 

Peripheral Vascular 

Disease 

Other 

ecu and/or ICU 

General Surgery 

Cardiovascular Surgical: 

Total Inpatient 

ESTIMATED CARDIOVASCULAR 
SURGICAL CLASSIFIABLE AS: 

Congenital 

Valviilar 

Peiipheral Vascular 

Coumary 

Emergency 



4. Laboratory Services* 
Type 

Cardiac Cuthctcn/ations 

Angiograms 
Cardiac 
Coronary 
Peripheral 

ECGs 

VCGs 

Fchocardiogiams 
Cardiac I luottncopics 
Exercise Tesi% 

*Numhi'rs and i.kcn ilcsucd arc for moU rccctit ] 2 month time pcru>d fi)r which you have data available. 
Tl>c pcinul chowii \o iCjuut on is from _^lp . 



Number 
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II CARDIOVASrULAK TKAIMNG PKOGRAM STAFF 

.Vi nni/ flniyjom within vrnir Ihispifalfs) may tovfrihutv h> ihc cuhlitnmivhr rraimii^ prn^^ram. Wc need to hum 
llw uumhcf ofphyshiiftn wht arc Mf^mfnanily mvohrJ m rhc niwUti): im>^hWK /Mvr hoi kgtnwuis aiut funv thcif 
wux M allot ah'J llu* ii^lK>vving questions will give us the needed mfiHnution. 

\ PIlMsc give the total number of pn^fessiotul staff who ctmtnbute directly to your vdfdiovjHular disease training 
pri)gTain by. 

J Punufily in cardiovas^uLir diviMon and b. Primarily m other divi*'-** • ^d 

Part-time 
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Parttnne 

rulllinx 



Fulltime 



2 lor u*t4r full iw\c staff <'mA\ we need to know iheir specialties, assignments and how their tiruc is allocated 
across pro^ir im related activities Space is provided to record tintc given to interns, non-cardiovascular residencies 
and to ciuliova^cubr J,w,ino losidencie^ or fellowships DO NOT RhCORD THK PHYSICI AN\S NAME. 
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III. C ARDIOVASrULAK TUAINING PROGRAM 



A cardiovascular program trainee anyone spending at least one year, full-tin::, in cardiovascular training* whether 
the individual is designated as a resident, fellow or trainee. Individuals receiving less than full tiine cardiovascular 
training are considered medical pr\)gram trainees. 



I . I'or Vipur vdrJitH'au ukr f)rt iramccs only. 

What are the ininiTnuni reqtiired years of post M l), 
training for entry into your program? CHl:CK 
ONI- BOX ONLY. 

Over 

None One Two Three Three 

□ □ □ □ □ 



3. Number of cardiovascular trainees in your program: 

a. For the current year (1972^73) 

How many positions did you have ^ 

How many applicants 

How many positions filled 

How nuny will complete the 

program this year 



b. For llielasl year (1971 72) 

How niaiiy positions did you have 

How many were filled 

How many completed the 

program that year 

c. For the year before ( 1970-7 1 ) 

How many positions did you have 

How many were filled 

How many completed the 

program that year 



S. On the average, how many c<mferences and rounds 
related to cardiovascular training are scheduled in 
your institution(s) per week? 
Number: 

Of these, what percent arc ^ 

Grand Rounds . 

Ward Rounds 

ecu and/or ICU 

Cardiac Medicine 

Other (specify) 

7. Are there active cardiovascular rcscirch programs 
in your institution? Cht\k one. 

Yes □ No □ 

If you checked yes, would you describe 
the programs as primarily 

Chnical Q 

Non-Clinical Q] 

Both □ 



2 What is the minmum period of time an individual 
is accepted for your speciati/cd cardiovascular 
training program? 

Minimum Time _ » 

(in months) 

What is the usual period of lime elected by your 
cardiovascular residents/fellows? 

Usua? Period of Time . 



(in months) 

\Vhat are the career plans of trainees completing 
your program in the specified years. Please 
indicate number whose primary activity is 
expected to be in the following area: 



1971-72 



1972-73 



Clinical practice 

Acadenuc medicine» i.e. 
clinical researdi, basic 
research and teaching 

Other 

Unknown 



fv Do you provide your tr.iiiices any of the following 
instructional aids'' Please eheek their availability. 



Yes 



No 



Self Teaching Rooms 

Video Taping 

Audio Taping 

Cardiovascular Division 
Libraiy inttospiial 

Heart Sound Tapes 



8. Does your program have any of the facilities listed 
below which arc available foi research? Cheek all 
that apply. 

Type Available 
Animal laboratory CD 
Kadiologiial laboratory \^ 
Biochemical laboratory [^3 
Heniodiagiiostic laboratory Q 
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Traimtft ti^ogram 5m/>/Vc7 Areas and t:xpcricnccs. Mosi institutions offering specialty training in cardiovascumf ' ^ 
disease will also oftcr a coinponcnt of that training to their other medical residents, hi bofh instances, minimum 
or required amounts of lime in spccifictl areas are usually stipulated. // is important for us to know these 
^ptininnms for cardiovascular trainees. % 

This question is divided inti> instructional areas and experiences which are applicahlc to most programs. Not all 
will olfet each type of training, for those applhohle to your program, please check in the designated column if 
the experience is offered, t OR Till. CARDIOVASCULAR PR()(;RAM TRAlNHliS. ALSO RIXORD THE 
REQUIRHl) HOURS in the layt cuhonn. lUM HOURS RtQUHSTED ARI: FOR THL TOTAL TRAINING 
TIMI: PLRiOD. That is, if cardi(»vascutar training covers two years^ the hours desired cover that two year span. 



A. Experience in Clinical Care» Research and Teaching 

Cardiac patient care: 

Pediatric 

Medical 

Surgical 

Cardiovascular research: 

Basic 

Clinical 

Teaching: 

Clinical 

Didactic 

B. Laboratory Diagni>stic Techniques 

Electrocardiography 

Phonocardiography 

Echoca rd logr aphy 

Exercise tolerance testing 

Vec to rca r d i ogr a phy 

Angiography: 

Cardiac 

Coronary 

Peripheral 

Cardiac catheterization 

Pacemaker insertion 

Pacemaker follow-up 

Swan (lan/ riglit heart catheteri/aiion 

C\ Laboratory and CI issr:)om ln.situciion for Trainees 

CV anatomy 

CV physiology 

CV biochemistry 

CV pjtliology 

CV epidemiology 

CV pharmacology 

CV radiology 

Pulmonary physiology 

HypctlciiMvc rcn.il disease 

Peripheral vasrtil.u disease ^ 

Cerebral vascular disease 

Biostalislics 

Wiocngiiiccring 



Interns 


Rc^ids•nft•. 


Cardiovascubr 
Trainee 


V 


n/ 


V 


Hours 


mill 


////// 




////// 


























mill 


////// 




////// 


















mm 


////// 




////// 


















mm 


////// 




////// 










































mm 


////// 




////// 
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10. Program directors and their instittttions have different objectives for tlieir cardiovascular training ptogtam.^se 
ctieck att of the foUawing: 



Upon completion of our program, the m^ority of our trainees are able to: 



Teadi medical students, residents and fellows in both clinical and formal 
classroom settingi 

Participate in professional seminars, workshops and symposia as con> 
sultant cardi(do|bta 



Perform and teach others to perform non*invasive laboratory techniques 
such as... (list) 



Yes No 
□ □ 



□ P 

□ □ 



Manage an intensive care and/or coronary care facility 
Conduct diagnostic cardiac catheterizations 
Direct a hemodynamics lab 
Serve as cardiologist consultant on a CCU committee 
Perform as a cardiologist consultant in all clinical areas 
Conduct clinical research 
Conduct basL laboratory reaeasdi 

Teach graduate students and leddents in clinical and laboratory settings 



□ □ 

□ □ 

□ □ 

□ □ 

LJ 

Perform and teach others to perform cardiac diagnostic x>ray procedures 



□ □ 

□ □ 

□ □ 
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FIGURE 12G 



IV. TRAINING PROGRAM SUPPORT 

Please note the number of grants from the agencies 
inUicated and the total dollar support they provide to 
the cardiovascular training program. 



V. POTUNTIAL FOR EXPANSION OF YOUR PROGRAM 

1. Given present staff and resources, could you take 
additional trainees in your current cardiovascular 
program? If yes, please record how many could be 
added to tlie program years enumerated below* 



Type of Support 

1. Training grants and fellowships 
Federal Government Agency 
NHLl 
Other NIH 
Other 

Kon*Federdl Government 
Agency 

Non*Government Agency 
AHA 

Local Heart Association 

Foundation 

Other 



Number Dollars 
(total 
amount 
for each 
category) 



2. Research grants contributing to the cardiovascular 
training program. (Record dollars for only the 
trainuig portion.) 



Federal Government Agency 
NHLI 
Other NIH 
Other 



Non*Federdl Government 
Agency 

Non*Governmcnt Agency 
AHA 

Local Heart Association 

Foundation 

Other 



Nuirber we 
could add 



Program Year 

1 

2 
3 



2. Do you have staff positions* which are budgeted 
currently unfilled in the cardiovascular division? 



Yes □ 



No □ 



If yes, how many?. 



3. Given your present training load« how many 
additional staff positions would you consider 
currently desirable in the cardiovascular division to 
provide for optimal teaching and research* 



4. Please estimate the percentage increase from your 
present level in your cardiovascular training load 
(number of pre- and post-doctoral students and 
trainees) which you might expect in five years 
time« 



Given this increase in training load, what number 
of additional staff positions would you consider 
desirable for the cardiovascular division in five 
years time in order to provide for optimal teaching 
and research? 



3. Own institution funds, including fees from 
patients, etc. (Do not include any government 
suppoit.) 4 
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VI. CONTINUING EDUCATION COURSES AT YOUR INSTITUTION 



1. Does your institution offer continuing education courses to physicians in the cardiovascular field? (Included should 
be circumscribed courses of one full day as a minimum* or extended courses of at least one hour per week,) 
(CHECK ONE) 

Yes No 



If you answered yes, what percent per year are given for physicians 

a. In the local area b. At the national level 



2. For the courses which you offer, we need to know the number offered and the number of participants by three 
types for the past three years. The types are noted below. // these data are not readily available in all instances, 
simply complete those portions which you can. 



Courses by 
Type 


1970 


1971 


1972 


Number 

of 
courses 


Number 

of 
Partic* 
ipants 


Number 

of 
courses 


Number 

of 
Partic* 
ipants 


Number 

of 
courses 


Number 

of 
Partic- 
ipants 


Less than two weeks - 
full-time 














More than two weeks • 
full-time 














Extended * at least one hour per 
week for 3 months or more 















3. Please indicate the numbers of courses in their general subject areas for the total three years. 

Number 

General Medical Cardiology 

CV Physiologj' 

CV Surgery 

CV Ph^acology 

CV Radiology 

CV Pathology ' » 

Other (list): 
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VII. RECOMMENDATIONS REGARDING PROGRAM IMPROVEMENTS 

We would appreciate receiving your comments about how cardiovascular training programs could or should be 
improved in order to provide optimal training experiences. These might concern curriculum^ facilities, staff or any 
other aspect of a training program* 

Regarding formal initial cardiovascular training: 
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Regarding continuing education for physicians: 
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Internal Medicine Residencies 

Table 12 compares the non-respondents to the respondents on a program size 
measure constructed from grouping Internal medicine residencies by (1) lower 
quarule, (2) two mld-quartlles and K3) upper quartlle. From this table It 
appears that there are no important differences in response patterns attributable 
to size of internal medicine training programs. These groupings are referred 
to in Chapters 5 and 8 as Type I, Type 11 and Type m programs. The differences 
in size of internal medicine residency programs between the questionnaire re- 
spondents and non-respondents are minimal. 



Number of Cardiology Tlralnees 

The 190 responding programs have 760 trainees for an average of 4.0 per 
institution. The 139 non-responding program institutions have 518 trainees 
for an average of 3. 7 per institution. The average number of trainees for all 
program institutions is 3.9. An estimate of trainees based on the 190 ques- 
tionnaire respondents and their mean number of trainees would suggest 1,316 
trainees for all programs rather than 1«278 as obtained through the questionnaire 
survey and telephone survey. The estimating error would be about 3 percent, 
indicating the programs among the non-respondents were slightly smaller. 
Figure 13 presents a distribution for trainees by programs responding to the 
survey and those declining to participate. 



IVaininq Program Configurations 

The 329 programs are descrlb'ible in terms of the training arrangements which 
they have with other training institutions. These configurations range from 
institutions which are totally self-contained (provide all of the training and 
have no affiliations) to institutions which provide some portion of the training 
and hence are " satellites" of a parent institution. Three categories of 
"primary" and one of "secondary" were identified in this study. They are: 

1. Primary Training Program . A training program with at least one 
cardiovascular trainee position which is independent of any other 
program: 

a. lists no affiliations or dependent programs; or 

b. lists affiliations of a staff exchange character with other 
primary programs and/or medical schools; or 

c« lists at least one dependent (secondary) program and may 
or may not show an affiliation with other primary programs. 
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1ABLE 12 

CARDIOVASCULAR TRAINING PROGRAMS: 
DISTRIBUTION OF INTERNAL MEDICINE RESIDENCIES 
BY RESPONDENT CATEGORIES 



Cardiovascular 

xroiiun^ irro^rciina 


Questionnaire 
Respondents 


Telephone 
Respoprients 


All 


N 


1 « 


N 


1 * 


N 


% 


Type I: Internal Medicine 
Residencies « 1 to 15 


50 


26.3 


38 

• 


27.3 


88 




26.8 


Type II: Internal Medicine 
Residencies » 16 to 41 


91 


47.9 


64 


46.0 


155 




47.1 


Type III: Internal Medicine 
Residencies ^ 42 and over 


49 


25.8 


37 


26.7 


86 




26.1 


ALL INSTITUTIONS 


190 


100.0 


139 


100.0 


329 




100.0 
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2, Secondary Tratnino Program. A cardiovascular training program 
which provides a portion of the trainee's total training, receives 
its trainees from a primary program, and provides this training 
as directed by a primary program. 

The distribution of these three primary types of training programs and one 
secondary type by institutions responding to the survey form and those re- 
sponding only to telephone queries is given in Table 13. A geographically 
oriented display of the location of the 329 training institutions is presented 
in Chapter Five (Figure 1) . 



Errors Associated with Cardiovascular Training Programs Survey Data 

The preceding section presented available information which applies to both 
the Institutions responding to the questionnaire survey and those responding 
only by telephone. It indicated minor differences in the two groups, none being 
large enough to indicate that biases would result from working with the respon* 
dent data only. 

Although there was no sampling for the Cardiovascular Training Programs Survey 
(all 534 eligible institutions were contacted and positive responses obtained), 
the fact that 57.8 percent of the institutions actually respond with survey 
questionnaire data makes it necessary to attempt to estimate the error associated 
with these data • 

There is insufficient information available on the non-respondents to perform 
an analysis comparable to that performed for the Diary and Training surveys . 
However, standard errors for percentages derived from the Institutional Survey 
data can be estimated under the assumption that the respondents represent a 
random sample drawn from the institution population. 

The data from the Institutional Survey were analyzed according to the following 
groupings: 

1 . all responding institutions 

2. all responding institutions divided into two groups based on length 
of training program 

3. all responding lnstitutior.M divided into three groups based on size 
of program 

4. all responding institutions divided into three units for program in size, 
and further divided by the two groupings for length of program 

Since the subdivision of responding institutions results in small numbers of 
responding institutions in the category, errors would be expected to be larger 

in 
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TABLE 13 

CARDIOVASCUXAR TRAINING iKfSTITUTIONS: 
AFFILIATE STATUS BY RESPONDENT CLASSIFICATIONS 



Type of Affiliation 


Questionnaire 
Respondents 


Telephone 
Respondents 


AU 




N 1 % 


N 


% 


N 


% 


Primary with 
no affiliation 


47 24.7 


25 


18.0 


72 


21.9 


Primary with 
primary affiliation 


119 ' 62.6 


71 


51.1 


190 


57.8 


Primary with 
fidoondarv affiliation 


18 9.5 


10 


7.2 


28 


8.5 


Secondary only 


6 3.2 


33 


23.7 


39 


11.8 


TOTAL 


190 100.0 


139 


100.0 


329 


100.0 
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for the sub*groups. These errors are shown in Table 14, and are made under 
the assumption that the respondents In each group represent a random sample 
of that group. 

If the programs are divided by both size (three categories) and program length 
(two categories)* then only the estimates for the large progrcms and moderate 
size programs which are over 24 months in duration have error estimates com- 
parable to those noted for the 24 month programs. Divisions at this fine a 
level should not be interpreted statistically; rather the interpretations should 
be limited to the trend differences as compared to those for either of the two 
types of programs or for all programs. 



REFINED ESTIMATES IN CARDIOLOGISTS' ACTIVITY TIMES, PRACTICE 
CHARACTERISTICS AND PROPORTIONS BOARD CERTIFIED 



Time in Professional Activities and Practice Characteristics 

The Initial Cardiology Survey and the Cardiology Professional Diary study ob- 
tained comparable data in professional activities and in such practice charac- 
teristics as referral and non-referral and distances patients travel for care. 
Comparing the two information sources, there is a consistent tendency for the 
cardiologist to give higher estimates of activities th^in recorded in the log- 
diary when the activity is one of prominent importance in his type of practice. 
For activities which are considered of only minor importance, the estimate 
tends to be lower :han that which is provided as recorded activity. For example, 
research-oriented cardiologists estimate this activity time at 26 percent com- 
pared to a diary-recorded percentage of 18, while others in non-institutional 
settings have percentage differences of about 1 percent. Those in predominantly 
patient-care practice arrangements over-estimate that activity time while their 
institutional counterparts under-estimate this time. The effect of these differ- 
ences is discussed in Chapter 4, "Roles and Profiles of the Cardiologist". 
Supportive tables for the discussion are found in Chapter 8. 

The differences may not be critical if the interest is only in broadly descriptive 
Information. However, if the intent is to use these data in developing profiles 
of professional activity which are used to create estimates of "effective cardi- 
ologist time" or to determine the proportion of cardiologists' practices which 
is primary care and non-primLry care, then the log-diary data should be used. 
Failure to do so would result in distorted professional activity profiles. 



o 
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CardiolOQiflta at \ear End 1971 and Year End 1973 

Evidence from each of the study phases suggests that the age distribution for 
cardiologists at the end of 1971 is different from that at the end of 1973. It 
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TABLE 14 

CARDIOVASCULAR TRAINING PROGRAM ESTIMATED RESPONDENT ERRORS 



Study Stratum 


Number 


Error Estimate Attributable to 
Respondents Compared to Population 


AU Training Institutions 


190 


2.3 percent 


Training Programs Less than 
24 Months 


51 


• 

4.5 percent 


Training Programs 24 Months 
or More 


139 


2.7 percent 


Type I Internal Medicine 
Training Programs 


50 


4.6 percent 


Type n Internal Medicine 
Draining Programs 


91 


3.3 percent 


Type III Internal Medicine 
Training Programs 


49 


4.7 percent 
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differs in inportant rbspects from actuarial data^ projected for the end of 1976 
and from anticipated new cardiologists from the known training programs. The 
trend is for more young cardiologists to enter the active practice of cardiology 
than for others to leave it. The implications of this shift are discussed in 
Chapter 7. The relevant, detailed st^itistlcal tables are found in Chapter 8. 

The changeb which should be noted at this time pertain to percentages of 
cardiologists who are (1) board-^certified in Internal Medicine and/or (2) sub- 
specialty-board-certified in cardiology. 



CardloloQists Certified in Internal Medicin e 

The Initial Cardiology Survey indicated that approximately 53 percent of all 
active cardiologists are board certified. Extrapolating from the numbers of 
physicians certified by the American Board of Internal Medicine (ABIM) during 
the two years and assuming that cardiologists account for about 15 percent of 
this total, the probable number certified at year end 1973 is 60 percent. 



Cardiologists Certified in Cardiovascular Disease 

The Initial Cardiology Survey indicates that 9.6 percent are certified by the 
Sub-Specialty Board in Cardiovascular Disease. Taking into account the 
ABIM's statistics for certification during this time period and the entries into 
and exits from active practice, the rate is probably no greater than 10 percent. 

It must be remembered that both percentages apply to the total cardiology 
population — 47 percent of which have less than 50 percent of their time in 
cardiology. 



Number of Cardiologists at December 31, 1973 

Actuarial statistics applied to the cardiologist population for forecasting . 
changes were obtained from a study of physicians from 1967 through 2002. 
Estimates of cardiologists completing their training and presumably entering 
active practices as cardiologists were obtained from training program directors. 
These and related factors influencing the cardiologists population are utilized 
in the manpower estimates discussed in Chapter 7. The detailed tables and 
their potential uses are discussed in Chapter 8. The loss and gain factors, 
applied to the 10,691 cardiologists in active practice at year end 1971 result 
in an estimated 11,768 in active practice at year end 1973. 



Blumberg, M.S., Ttends and Projections of Physicians in the United States 
1967-2002 . The Carnegie Foundation for the Advancement of Teaching, 
Berkeley, California, 1971. 
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SUMMARY AND RECOMMENDATIONS 

This chapter has summarized the overall study design, specific study designs 
and the relationships between one study phase and another. The utility of 
each study phase's survey approach was discussed as well as the confidence 
which one may place in the statistics generated by a particular study phase. 
Estimates were made regarding changes in the cardiology manpower pool during 
the two-year study, including the proportions certified either In Internal Medicine 
or In Cardiovascular Disease. 
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CHAPTER 3 

CURRENT STATUS OF MANPOWER IN CARDIOLOGY 
Walter H. Pritchard and Walter H. Abelmann 



INTRODUCTION 

As already stated cardiovascular disease^) currently represent a major health 
problem In the United States and account ^or over 50 percent of the deaths. It Is 
obvious that new methods of diagnosis and treatment will be effective only 
if skilled physicians and other personnel are available to deliver optimal health 
care to patients with such illnesses. Thus* there is a need to identify the 
number of cardiologists, the characteristics of their mode of practice, their 
qualifications , their regional distribution and other Items of importance in 
understanding the present status of the manpower pool. 

It must be realized, however, that the cardiologists surveyed in this study 
probably only care for a limited segment of the total number of patients seeking 
care for cardiovascular problems. Primary care physicians composed of general 
internists and practitioners probably care for at least as large a number of 
patients with heart disease as does the cardiologist group represented in this 
study. Cardiologists, however, are more concerned with patients having com- 
plex problems requiring more sophisticated diagnostic and therapeutic procedures 
as well as giving care to the type of patients seen by primary care physicians . 



TOTAL PHYSICIAN MANPOWER IN THE UNITED STATES 

In order to view in perspective the present studies of the specialty of cardi- 
ology, information was collected concerning the total physician manpower pool 
now available for health care in the United States . This was obtained for 
certain broad categories , although it is recognized that more detailed studies 
have been and are being conducted by other specialty groups . 

The population of the United States at the time of this study was approximately 
206,000,000 people. As shown in Table I the total number of active physicians 
was estimated to be 311,000 giving a ratio of physicians per 100,000 popu- 
lation of 150.9. If this latter figure is broadly reduced further, we find ratios 
of physicians per 100,000 population to be as follows: general practice - 28.1, 
surgical specialties - 41.8, and medical specialties « 81.0* 

For our purposes, we have divided the country into nine census divisicns ex- 
cluding Puerto Rico and the Canal Zone. The latter division will be ignored 
because of likely differences in medical and patient population practices . 
This Caribbean group represents only 1.3 percent of the total population. 
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Prom Table I we find that the greatest population densities In order of magni- 
tude are In the following areas: East North Central, Middle Atlantic, South 
Atlantic, and Pacific. Thereafter, a distinct break In population density 
occurs and we find fewer people In the West South Central, West North 
Central, East South Central, New England, and Mountain areas. 

Table 2 summarizes some of the Important findings relative to physician ratios 
by broad specialty areas and by census division. The table Is of considerable 
Interest and may be Interpreted as showing the following: 

1 • There are differing total physician ratios to population In census 
tracts of both high population and low population density. 

2 . There are certain similarities in total physician ratios In some 
areas of widely differing population densities. I.e., East North 
Central, West North Central , West South Central, areas In which 
the ratios fall within a general medium range. 

3 . High ratios of physician to 100, 000 population occur in widely 
different geographic population density areas. I.e., in densely 
populated areas of the Middle Atlantic and Pacific zones the 
physician ratio is similar to that in New England which has next 
to the smallest number of people in its area . 

4 • The East South Central area falls much below the national average 

in total physicians/100,000 but approximates the national average 

ratio in the number of general practitioners per population being 

low by virtue primarily of Its lack of medical and surgical specialists . 

5 • With the exception of the Pacific and Mountain areas where the 

ratios are greatest, there is a fairly uniform ratio of general practitioners 
m all areas Irrespective of size. 

6. In general, there are about twice as many medical as surgical special- 
ists per 100,000 population In over half the regions. Exceptions 
are noted in the West South Central, West North Central, and East 
South Central areas . The discrepancy here may be assumed to 
be caused by the lack of medical specialists rather than an excess 
of surgical specialists since the total number of physicians per 
100,000 Is also less than the average in these areas. 

Many causes may be ascribed to this relative maldistribution, but foremost 
are those of socio-economic differences and educational, both general and medi- 
cal, opportunities in the areas of greater physician grouping. More will be 
stated later about this . 
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T^BLE 2 



Distribution Ratios of Physicians to Population: 
Census Division By Selected Specialty Groupings 



Census Division 


Population (M) 


Ratios Per 100,000 Population 


Total 


General 
Practice 


Medical 
Specialists 


Surgery 


Middle Atlantic 


^ mm A 

37.2 


189.4 


28.2 


110.8 


50.3 


New England 


11.8 


184.7 


25.7 


109.9 


49.2 


Pacific 


26.5 


181.3 


35.9 


97.0 


49.0 


South Atlantic 


30.7 


146.2 


24.0 


80.0 


42.1 


Mountain 


6.3 


142.9 


30.7 


71.5 


40.7 


East North Central 


40.3 


125.9 


26.6 


64.5 


34.8 


West North Central 


16.3 


124.5 


28.9 


61.6 


34.0 


West South Central 


19.3 


121.0 


27.4 


57.6 


36.0 


East South Central 


12.8 


104.4 


24.7 


47.0 


32.7 



Source: 1, 2 
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CARDIOLOGY MANPOWER IN TKE UNITED STATES 

As shown In Table 3 our data indicate there are 10,691 cardiologists in 
active practice in the United States. This gives a ratio of cardiologists to 
population of 5. 1/100,000. There are an additional 979 cardiologists in 
training making a total number active or la training of 11,670. Trainees thus 
constitute 8.4 percent of the total manpower pool of cardiologists. 

Cardiologists were classified further Into Primary and Secondary types . A 
Primary Cardiologist gave at least 50 percent of his time to the practice of 
cardiology. If his estimated percent of effort in cardiology was less than 
SO percent, he was classified as a Secondary Cardiologist and his primary 
classification was In another medical speclslty. By this arbitrary classifi- 
cation, there were 5,661 individuals Identified as Primary Cardiologists 
(53 percent of total), and 5,030 or 47 percent fall into the Secondary type. 
The ratio of 5.1/100,000 changes little If trainees are Included because of 
the small number of trainees involved. 



MODE OP PRACTICE OF CARDIOLOGISTS 

The great majority (72 percent) of all cardiologists locate their base of practice 
outside Institutions and are classified as Non-Instltutlonal Cardiologists as 
shown In Table 4. Fifty-four percent of them or 39 percent of all cardiologists 
are in solo practice and 21 percent of Non-Instltutlonal Cardiologists are over 
60 years of age. 

Institutional Cardiologists comprise a smaller group (22 percent) of younger 
men with only 5.4 percent of them over 60 years of age. Approximately 
50 percent of them are under the age of 40. This group represents those 
cardiologists more recently trained and generally responsible for the more 
sophisticated technical and research aspects of cardiac problems referred to 
institutions . 



BOARD CERTIFICATION OF CARDIOLOGISTS 

Certification by specialty boards Indicates formal acceptance of practice com- 
petence within standards set by the examining bodies . The process of board 
certification is a strong force in developing clinical expertise In the given 
specialty. Although 56 percent of all Non-Instltutlonal Cardiologists are 
certified by the American Board of Internal Medicine, only 9 percent of them are 
also certified by the Subspecialty Board in Cardiovascular Disease (tables 5 
and 6). Proportionally fewer Institutional Cardiologists, 49 percent, arQ 
certified by the American Board of Internal Medicine but 14 percent are also 
certified by the Subspecialty Board In Cardiovascular Disease. Thesse flhdlngs 
on certification were somewhat unexpected but there are no data from which to 
make a value Judgment that board certification Indicates better individual clinical 
performance, the main goal of all boards. 
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DISTRIBUTION OF CARDIOLOGISTS IN THE UNITED STATES 



The ratios of cardiologists to population by census division are shown in 
Table 7. Maldistribution of cardiologists Is apparent. The national ratio 
of active cardiologists is 5.1. It is noted from this table and also *rom Table 8 
reconstructed from Table 7 that the greatest number of cardlologlsts/100,000 
is in the North East section of the country with the Middle Atlantic region 
being 8.0 and the New England region 7.0/100,000 population. South Atlantic 
and Pacific regions follow with 5.8 and 5.7/100,000. Lowest Is East South 
Central with 2.5 cardiologists per 100,000. All other regions are somewhat 
above this ratio but are below the 5. 1 national average. With the exception 
of the West North Central area where the ratio of Primary to Secondary Cardi- 
ologists Is unity. Primary Cardiologists are slightly more numerous across the 
population than are the Secondary type. The ratio of cardiologists In training 
to population density roughly corresponds with the practicing cardiologists' 
ratio within a given census division. 

Table 8 also shows that wltftln wide differences in geography, population 
densities, total physicians, and medical speclallsts/100,000, the ratio of 
cardiologists to medical specialists Is within a rather narrow range of from 
5.3 to 7.3 percent with a median value of 5.8 percent. 



DISTRIBUTION OF CARDIOLOGISTS IN METROPOLITAN AREAS 

In cities of over one million population (Table 9) It can be seen that the largest 
number of cardlologists/100,000 are located in cities of the east and west 
coastal areas . This Is also shown graphically In Figure 1. Certain metro- 
politan areas, however, have ratios much below the national average of 5.1, 
i.e., Milwaukee (3.3), Kansas City (4.0), Louisville (3.3), and Detroit 
(3.9). Most others scatter somewhat above the national average. These 
discrepancies may again be due to varying socio-economic and educational 
factors causing regional maldistribution. 

In most of these larger cities, which have Increased ratios over the national 
level of 5 . 1 , there is a medical school with Its affiliated hospitals . In most 
of the cities with the larger numbers of cardiologists per 100,000 there are 
two or more schools per city. In New York, Boston, and Philadelphia, cities 
with the greatest numbers of cardiologists per 100,000, there are three or 
more medical schools. 

It Is quite probable that among other factors, medical schools and their 
affiliated hospitals offer educational attractions and practice opportunities 
that lead to a greater concentration of cardiologists and probably other spe- 
cialists In their communities. It Is also evident, however, that the presence 
of a medical school and Its metropolitan hospitals does not assure a community 
of a large number of cardiologists . 
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TABU 8 

Distribution Ratios of Medical Specialists and Cardiologists 
To Population According to Census Division 



Census Division 


Population (M) 


Ratios Per 100 » 000 Population 


Total 


Medical 
Specialists 


Cardiologists 


caraioiogy - 

Medical 
Specialists 


Middle Atlantic 


37.2 


189.4 


110.8 


8.0 


7.3% 


New England 


11.8 


184.7 


109.0 


7.0 


6.4% 


Pacific 


26.5 


181.3 


97.0 


5.7 


5.8% 


South Atlantic 


30.7 


146.2 


80.0 


5.8 


7.6% 


Mountain 


8.3 


142.9 


71.5 


4.1 


5.7% 


East North Central 


40.3 


125.9 


64.5 


3.8 


5.9% 


West North Central 


16.3 


124.5 


61.6 


3.4 


5.6% 


West South Central 


19.3 


121.0 


57.6 


3.6 


6.3% 


East South Central 


12.8 


104.4 


47.0 


2.5 


5.3% 



Source: 1, 2 
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TABLE 9 

CARDIOLOGISTS' RATIOS TO POPULATION: 
BY RANK-ORDCRED METROPOLITAN AREAS OVER 1,000,000 POPULATION 







Prima rv CD 
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9 Q 


Z«5 


5*3 


Kansas City 


1.546.800 


2.0 


1.9 




Buffalo 


1,490.800 


3.1 


2.4 




Memphis 


1,405.600 


1.9 


1.4 


3.2 


Providence 


1.327.000 


3.4 


2.9 


6.3 


San Diego 


1.300.000 


4.2 


2.5 


6.7 


Indianapolis 


1,295.400 


3.2 


2.2 


S.3 


Columbus 


1.246.000 


2.7 


2.3 


5.1 


Portland 


1,200.400 


2.8 


2.3 


5.2 


Tampa^St. Petersburg 


1.171.600 


3.7 


4.2 


7.9 


New Orleans 


1.117.100 


3.S 


2.0 


5.5 


San Antonio 


1.116.100 


3.3 


2.3 


5.6 


Denver 


1.115.100 


5.0 


2.4 


7.4 


Louisville 


1.085.900 


2.0 


1.3 


3.3 


Dayton 


1.073.900 


2.4 


1.5 


3.9 


New Haven 


1.067.200 


3.7 


3.8 


7.4 


Greensboro-^ Wins ton, Salem 


1,066.400 


l.S 


2.5 


4.0 


Phoenix 


1.058.200 


2.6 


2.1 


4.6 


Norfolk* Newport News 


l.OSl.SOO 


1.2 


1.4 


2.7 



Metropolitan area as defined by three digit zip code combinations. 



2 

Population estimates related to zip code areas based on 1969 population 
estimates^ ''Rand McNally Zip Code Attas« 1970.*' 

Source: 1# 2 
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RBFEmL OF nVTIENTS TO CARDIOIOGISIS 



Approximately 60 percent of all patients seen by cardiologists come from their 
cwn practice with 40 percent referred by other physicians or agencies (Table 10) . 
The referral pattern was essentially the same for both Board Certified and non- 
certified cardiologists in Internal Medicine* 

On the other hand cardiologists with Subspecialty Board Certification in Cardio- 
vascular Disease stated that 53 percent of their patients were refsned by other 
physicians or agencies (I^ble 11). There seemed to be no marked dlffeiences 
in referral pattern according to census divisions. 



DISmNCE TRAVELLFD BY PATIENT TO CARDIOLOGISTS 

As shown in Table 12, approsdmatel/ 60 percent of the cardiologists' patients 
travelled five miles or greater to be seen. For some areas of the country, the 
percentage of patients who travelled greater than 25 miles Aiarled considerably. 



CARDIOLOGISTS' AGE AND YEARS SINCE DEGREE 

The average age of all cardiologists is 47,8 years (Table 13). ftlmary Cardi- 
ologists on an average are three years younger than Secondary Cardiologists 
(46.7 V8« 49.9) and Federal Cardiologists are seven years younger than Non- 
Federal Cardiologists (41.0 vs. 48.2). As would be expected from the above. 
Federal Cardiologists have graduated firon medical school more recently (by 
seven years) than Non-Federal, and Mmary Cardiologists more recently (by 
three years) than Secondary as shown in Table 14* 

I>ata on the age distribution of cardiologists show 26 percent are bet//een 
25 and 39 years of age; 55 percent are between 40 and 59 years of age; and 
21 percent are 60 and over. Some regional differences exist. These are 
discussed In Chapter 8. 



SUMMARY AND RECOMMENDATIONS 

There are 10,691 cardiologists in active practice in the United States and 
approximately 1,000 in training. This gives a ratio of 5.6 cardiologists per 
100,000 population. Whether this Is an optimal ratio to be maintained in 
the future cannot be stated. Their numbers seem to be distributed about 
equally between the Primary Cardiologist and the Secondary Cardiologist. 
Approximately 70 percent are office based outside institutions and about 
50 percent of all cardiologists are certified in Internal Medicine and 10 per- 
cent certified in Cardiovascular Disease. 
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Per population density, cardiologist are irregularly distributed tending to 
concentrate in the metropolitan centers of the North East, Middle Atlantic and 
Pacific regions . These areas contain the large cities having the heaviest 
concentration of medical schools. The East South Central, West South 
Central and West North Central regions contain significantly fewer numbers 
of cardiologists per 100,000 population. 

The numbers of general practitioners/100,000 do not vary greatly in most 
parts of the country, although there are approximately twice as many medical 
specialists as surgeons/100,000 population in a majority of the census divi- 
sion regions . 

Factors related to manpower maldistributions are many and complex. Our 
recommendations regarding more desirable manpower to population ratios and 
techniques to realize them are discussed at the conclusion of Chapter Seven. 
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CHAPTER 4 

ROLES AND PROFILES OP THE CARDIOLOGISTS 
HJ.C. Swan and Ray W. Gifford, Jt* 



BACKGROUND 

The study conducted by the Sub-Board of Pediatric Cardiology^ ' ^ has already 
been refenred to in the Preface and the results of it are a reasonable starting 
point for the material covered in this chapter. 

The Sub-Board of Pediatric Cardiology reviewed among other matters, the 
professional activities of all pediatric cardiologists who were board certified 
as of June 1967. The response rata was 93 percent. The professional activi- 
ties of the pediatric cardiologist were categorized as (1) professional - includ- 
ing maintenance of learning skills, (2) clinical application of professional 
skills, (3) research, (4) teaching and (5) administrative. 

Only 6 percent of the pediatric cardiologists were in bill time private practice . 
Ninety-two percent were either in academic positions or In full time non- 
academic hospital practice. Nevertheless, clinical (patient care> activities 
dominated the activities of these physicians averaging 62 percent of the time. 
This ranged from 44 percent of the time for the acacemlc (senior) group, to 
81 percent of time for those in private practice. 



ADULT CARDIOLOGISTS 

Historically, adult cardiology has been regarded as a component of internal 
medicine . The emergence of cardiology as a subspecialty occurred by reasons 
of the increase in special knowledge and newer diagnostic and therapeutic 
techniques in the field. Also, a large number of persons in the population 
with significant disease suffer from disorders of the cardiovascular system. 

The subspecialty of pediatric cardiology developed in part because of rapid 
advances in the field of congenital heart disease associated with the intro- 
duction of cardiac catheterization and cardiovascular surgery in the early 
1950*8. In contrast, specific and innovative changes in the management of 
adult cardiovascular diseases occurred gradually and by reason of the more 
complex nature of such problems, demanded a more varied pattern of profes- 

^Adams, F.H. , et.al.: "The Review and Revision of Certification Firocedures 
in Pediatric Cardiology. " T. Med. Educ. 47:796, 1972. 

2 

Adams , F. H. , et.al. : "Manpower and Training Requirements In Pediatric 
Cardiology." Pedlat . 51:813, 1973. 
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stonal activities • Hence , we are making the assumption that the adult cardi- 
ologist cannot be described by a single profile. 



ROLES AND PROFILES OF GARDIOLOaSTS 

The professional activities of adult cardiologists w ere identified by two tech- 
niques: an initial classification questionnaire to all who listed cardiovascular 
disease as a professional activity with the American Medical Association; and 
log-diary analysis of the activities of a 8tr;.tlfied random sample of these phy- 
sicians. Since the number of federally employed physicians was small (2.3 
percent - Table 1) in comparison to those of the non-federally employed, the 
data that will follow are those of the non-federally employed group. The 
responses of 6,436 non-federally employed cardiologists indicated that 1,413 
or 22 percent were engaged in Institutional !tactlce« while 5,023 or 78 percent 
were engaged in Non-Institutional (private, solo, group, office) Practice. 

The initial classification questionnaire allowed a separation of cardiologists 
into those who spent greater than 50 percent of professional time in cardiology - 
designated Primary Cardiologists — and those who spent less than 50 percent 
of time in cardiology — designated Secondary Cardiologists . Hence , physi- 
cians in Institutional or Non-Xnstltutlonal Practice could be then subdivided 
into the additional categ ries — Primary or Secondary. 

Table 2 shows the percentage of professional activity time and proportion of 
time to cardiology by specialty. As a group, all cardiologists indicated that 
81 percent of professional activity time was devoted to patient care including 
teaching and research with patients . FMmary Cardiologists indicated that 
65 percent of their time was devoted to clinical care of patients with cardio- 
vascular disease including time spent in teaching and research involving 
patients. The Primary Cardiologist carried out substantively more research 
and teaching than did the Secondary Cardiologist. A substantive portion (17 
percent) of the total tine of the Primary Cardiologist was devoted to teaching. 
Administrative and professional Ooumals, meetings, etc.) activities amounted 
to approximately 12 percent for all cardi^ogists and did not differ between 
Primary and Secondary Cardiologists (Table 3). 

The general types of cardiologlc activity for all cardiologists is defined in 
Table 4. The great majority of cardiologists acted as consultants in the 
office or hospital for cardiac patients and read electrocardiograms. Primary 
Cardiologists conducted most of the catheterization procedures. 

m attempting to define the distribution and percentage of cardiologists accord- 
ing to the Institutional and Non^mstitutional practice modes, a significant 
difference was identified according to age groupings (Table 5). Twenty-eight 
percent of the cardiologists were under the age of 40 years and 53 percent of 
these were in Non-Institutional practice equally divided among solo, partner- 
ships , and group modality. Fifty-four percent of the physicians were betwecm 
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AVERAGE PERCENT OF TIME IN DIRECT PATIENT CARE: 
SPECIALTY AND PRACTICE BY 
FEDERAL AND NON-FEDERAL CARDIOLOGISTS 



Specialty 

and 
Practice 


Average Percent of Time in Activity 


Federal 


Non-Federal 


Combined Total 


N 1 % 


N 1 % 


N 1 % 


Non- Institutional 
Primary 
Secondarv 


13 75.7 
5 78.0 


2411 76.7 
2612 82.7 


2424 76.7 
2617 82.7 


Subtotal 

Institutional 
Primary 
Secondary 


18 76.3 

107 31.0 
31 53.0 


5023 73. 8 

1056 32.4 
357 36.6 


5041 79.8 

1163 32.3 
388 37.9 


Subtotal 


138 35.9 


1413 33.5 


1551 33.7 


TOTAL 


156 40.6 


6436 69.6 


6592 68.9 


Source: 2 , 
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the ages 40 and 59, and in contrast to the younger group, 77 percent of the 
cardiologists in this age group were Non-Institutional and more than half of 
these were in solo practice. This trend was even greater in physicians 60 
years and older, representing 17 percent of the entire group. Nearly 90 per- 
cent of the older cardiologists' were in the Non-Institutional mode and 76 per- 
cent of these were in solo practice. Thirty-eight percent of those physicians 
below the age of 40 were Institutionally employed with a dominance in hospital 
as opposed to medical school positions • Eighteen percent of physicians 40 
through 59 years were Institutionally employed equally divided between hospital 
and medical school distribution, while only 7 percent of those 60 years or over 
were Institutionally employed. 

The distribution of cardiologists by practice mode and specialty board (in- 
ternal medicine) certification is demonstrated in Table 6. While a majority 
(55 percent) of Non-Institutional Cardiologists were certified, certified or 
non-certified physicians were equally represented in Institutions . 

Table 7 demonstrates the distribution of cardiologists by subspecialty board 
certification in cardiovascular disease . Less than 9 percent of Non-Institu- 
tional Cardiologists and 13 percent of Institutional Cardiologists were sub- 
specialty certified. The latter category included 19 percent of medical cardi- 
ologists, and 9 percent of hospital cardiologists. 

When we examine the functional activities of all cardiologist by age group- 
ings (Table 8) , virtually all undertook similar duties as regards office con- 
sultation for cardiac patients, reading of office electrocardiograms and pro- 
viding hospital consultation for cardiac patients. Cardiologists less than 
40 years spent less time reading office electrocardiograms . Physicians under 
the age of 60 years participated more frequently as electrocardiographic readers 
in the hospital and on the coronary care unit committees than did older physicians . 
In the application of new and special skills, including cardiac diagnostic roent- 
genography and cardiac catheterization there was significantly greater listing 
of activity in these categories in physicians under the age of 40. In contrast, 
cardiologists 60 years and over participated to minimal degree in these activities. 
Whereas 50 percent of physicians of less than 40 conducted cardiac catheteri- 
ations, only 2.6 percent of physicians over the age of 60 provide these services. 
When these activities were examined within the categories of Primary or Secondary 
Cardiologist (Table 4) there was a reduction in the participation of the Secondary 
Cardiologists in the more highly skilled activities: hospital ECG readers; CCU 
Committee; diagnostic roentgenography; and cardiac catheterization. The distri- 
bution of activities by age of cardiologist is open to amny interpretations and 
may change in the future as an adequate number of physicians are trained in a 
required skill, or new skills are developed. 

Table 9 demonstrates in detail the distribution of professional activity time 
and the proportion of time concerned with cardiology, /^mono Non-Institu- 
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tional physicians « 81 percent of time was estimated to be spent in direct 
patient care of which S7 percent was related to cardiovascular disease. The 
nature of the Non- Institutional practice (solo, partnership or group) made no 
difference to either the allocation of time or its distribution to cardiovascular 
disease. In contrast, 34 percent of the activity of Institutionally employed 
physicians was devoted to patient care, but close to 73 percent of the time 
allocated to patient care was devoted to cardiovascular disease. When other 
activities associated with patient care (research, teaching) were Included, 
74 percent of the time of hospital physicians was devoted to some patient 
related activity, while 57 percent of the time allocation of medical school 
physicians was so defined. However, the medical school based Institutional 
physicians showed greater activity in non-clinical research and teaching and 
approximately the same expenditure of time in administrative and professional 
fields as their hospital employed colleagues . 

Identifying clinical related activities, there were striking differences (Table 
10) between the Institutional and Non- Institutional groups. The Non-Institu- 
tional physicians provided office consultation and electrocardiographic read- 
ing in the great majority of instances. In the partnership and group category, 
they also demonstrated significant frequency of services In cardiac catheteri- 
zation and cardiac diagnostic roentgenology. The solo practitioners contributed 
extensively as hospital ECG readers, hospital consultants, and memlDers of 
the hospital CCU Committee. In contrast to Non- Institutional physicians, 
only 55 percent of Institutionally based physicians provided office consulta- 
tion, and 37 percent provided office ECG interpretation. Institutional phy- 
sicians reported similar clinical activities irrespective of whether they were 
based in a hospital or medical school. Fifty-six percent of the physicians 
Institutionally employed provided cardiac catheterization services. 



Analysis of Log-Diarv Data 

To determine the accuracy of the initial classification questionnaire Table 1 1 
compares the estimated data with the recorded log-diary data from the same 
physicians , In the physicians in Non-Institutional practice there was an 
underestimation by 100 percent of the amount of time devoted to administra- 
tive activities and professional advancement. This was equally true for 
both the Primary and Secondary Cardiologists . As a consequence the estima- 
tion of time devoted to direct patient care exceeded the recorded time by 
approximately 6 percent. The Non-Institutionally based physician was reason- 
ably precise in his estimates concerning teaching with and without patients. 
However, he overestimated the time devoted to research which was for practi- 
cal purposes negligible. The Institutionally based physician grossly over- 
estimated the time devoted to research with patients: 15 percent for Primary 
and 9 percent for Secondary as against 2 percent recorded for both. The 
Institutionally based cardiologists also overestimated the time devoted to 
teaching with patients: 24 percent estimated versus 13 percent recorded for 
the Primary Cardiologist and 18 percent versus 9 percent for the Secondary 
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Cardiologist. The Primary Institutional Cardiologist underestimated the time 
devoted to research without patients while the Secondary Institutional Cardi- 
ologist closely estimated this activity. All groups underestimated the time 
devoted to administrative and professional activities by nearly 100 percent. 

The log-diary analysis (Table 12) revealed that the average working day for 
all cardiologists Including travel was 10 hours. There was no significant 
difference as to whether the individual was in Non-Institutional cr Institution- 
al practice or had Primary or Secondary time commitment in cardiclogy. The 
reporting of a high proportion of time (23 percent) of the Secondary Institu- 
tional physicians in administrative activities possibly reflects the Inclusion 
of department chairmen, deans, and section heads in this categorization. Non- 
Institutional physicians devoted a considerable time to teaching with patients 
and professional advancement (15 percent for the Primary and 13 percent for 
the Secondary Cardiologist) . Although these times were less than those of 
Institutional Cardiologists, it nevertheless represented a sizeable proportion 
of the Non-Institutional practitioners' investment in so-called academic 
affairs . Of note again is the remarkably small proportion of time devoted to 
research with patients by Institutional Cardiologists. The greater proportion 
of time devoted to professional activities by the Institutional Cardiologists 
probably reflects preparation for lectures, writing papers, review of Journal 
material, etc. A sustentive proportion of the time of Primary Institutional 
Cardiologists is devoted to research without patients and probably indicates 
basic science activities . 

Table 13 relates to the activity of cardiologists on weekends. In the Non- 
Institutional subcategories , approximately 3 hours per day were expended 
in direct patient care. Only in the Primary Institutional practice category 
was substantially less time spent in direct patient care (1 1/2 hours per day) . 
Teaching with patients is also a feature of all subcategories and probably 
reflected the inclusion of house officers on rounds. A noteworthy fact is 
the designation of between one half and three quarters of an hour per day to 
professional advancement by all categories of cardiologists, with the greatest 
time commitment indicated by the Non-Institutional Secondary Cardiologists . 
This reflects a significant dedication of such physicians to continued learning 
and professional advancement. Primary Institutional Cardiologists also con- 
ducted significant research without patients on weekend time. 

Table 14 presents log-diary data regarding the distribution of patient en- 
counters by office and hospital for Non-Institutional and Institutional Primary 
and Secondary Cardiologists. Using the "weighted" data it shows that the 
Non-Institutional Cardiologists were responsible for in excess of 95 percent 
of patient office encounters and 85 percent of patient hospital encounters . 
This demonstrates clearly the dominance of Non-Institutional based cardiol- 
ogists as providers of clinical care in the survey. The Primary Institutional 
Cardiologist rendered significantly more care within the hospital than did the 
Secondary Institutional group. 
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Table 15 Indicates by category the site and referral pattern and cardiac end 
non-cardiac encounters. In the relative percentage of referrals and Primary 
Cardiac encounters, the Primary Institutional Cardiologist differed from his 
Non- Institutional colleagues. In that he accounted for 12.9 percent of refer- 
rals and only 3 percent of patients originated from his own practice. Non- 
Instltutlonal Primary Cardiologists representing. 37.5 percent of all cardiolo- 
gists, reported 34.3 percent of patients from his own practice and 45.4 per- 
cent of the referral patients • Corresponding values for the Secondary Non- 
Instltutlonal Cardiologist (40.6 percent of all cardiologists) were 60.6 and 
37.3 percent. 

Table 16 examines the age categories of patients seen by practicing cardiolo- 
gists . The number and percentage of encounters are related to the national 
population distribution as of 1970, in the right column. In this survet# a 
disproportionately small number of patients between the ages of 0 and 35 are 
seen by cardiologists. Between the ages of 35 and 44, parents were seen 
by these physicians in proportion to their prevalence in the 1970 population. 
Above 45 years there is a rapid increase in the numbers of patients seen by 
cardiologists. Thus, patient encounters above the age of 65 amounted to 33 
percent of all office encounters in an office setting, and 42 percent of those 
in a hospital setting as compared to the prevalence in the population of this 
age category of approximately 10 percent. 

Table 17 from the diary report confirms certain substantive differences between 
practice activities « Of considerable significance is the overall allocation of 
ttme of the Non-Instltutional practitioner (74 percent) devoted to patient care, 
while approximately 39 percent of the activity of institutional practitioners 
was so allocated. Only in the category of laboratory and diagnostic testing - 
reflecting cardiac catheterization and coronary arteriography - do Primary 
Institutional practitioners provide a greater level of participation in patient 
care than Non-Institutional practitioners. Uttte or no research was conducted 
by the Non«Institutional practitioner, but a substantive amount of teaching 
with patients which amounted to about 50 percent of the time devoted to this 
activity by the Institutional practitioner was so reported. With the exception 
of the Secondary Institutional practioner (presumably department heads « deans 
etc.) who devoted 22 percent of his time to administration, all categories 
had a similar distribution of administrative time (about 10 percent). 

The distribution of cardiac problems in office and hospital settings is shown 
in Table 18. The category "none" includes patients with another priro'sry 
medical diagnosis or in some cases those patients referred for anethesia 
check, evaluation of innocent murmurs and for cardiac catheterization and found 
to be normal (some of these wiU be listed under "none"). The cardiac problems 
most frequentiy encountered in the office were coronary atherosclerosis with- 
out acute myocardial infarction, hypertension with chronic heart failure, acute 
myocardial infarction, arrhythmias and a wide variety of other cardiac and 
vascular abnoiih ilittes. Except for the anticipated higher prevalence of acute 
myocardial infarction and severe heart failure, a similar pattern was seen in 
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TABLE 15 

CARDIOLOGISTS' PATIENT DISTRIBUTION: 
PRACTICE CHARACTERISTICS PERCENT DISTRIBUTION BY SPECIALTY AND PRACTICE 



Practice and Patient 


Non- Ins ti tu tional 


Institutional 


All 


Characteristics 


Primary 


Secondary 


Primary 


Secondary 


Percent of Cardiologists 


37.6 


40.7 


16.2 


5.5 


100.0 


Percent of Patient Encounters 












Office 

Hospital 

Combined 


34.5 
42.9 
38.1 


61.1 
42.4 
53.2 


2.8 
10.5 
6.0 


1.6 
4.2 
2.7 


100.0 
100.0 
100.0 


Percent of Patients 
Office 
Hospital 
Combiued 


35.5 
41.7 

37,3 


60.1 
39.9 
54.1 


2.7 
13.2 
5.8 


1.7 
5.2 
2.7 


100.0 
100.0 
100.0 


Percent of Patients within 
Own Practice 

Office 

Hospital 

Combined 


32.1 
38.9 
34.3 


64.5 
52.4 
60.6 


1.9 
5.5 
3.0 


1.6 
3.2 
2.1 


100.0 
100.0 
100.0 


Percent of Patients-Referral 
Office 
Hospital 
Combined 


42.2 
47.1 
45.4 


48.6 
31.2 
37.3 


7.2 
16.1 
12.9 


2.0 
5.6 
4.3 


100.0 
100.0 
100.0 


Percent of Primary Cardiac 
Encounters 

Office 

Hospital 

Combined 


' 5 
4i..3 
47.0 


49.4 
32.5 
41.5 


4.7 
13.8 
9.0 


1.4 
3.9 
2.6 


100.0 
100.0 
100.0 


Percent of Primarv 
Non-Cardiac Encounters 
Office 
Hospital 
Combined 


26.2 
36.6 

3a.i 


70.6 
52.2 
63.8 


1.3 
6.4 
3.2 


1.9 
4.7 
2.9 


100.0 
100.0 
100.0 



Source: 3 
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TABLE 16 

CARDIOLOGISTS' PATIENTS: AGE CROUPS 
BY TYPE OF SETTING COMPARED TO NATIONAL AGE 
GROUPED NORMS 



137 



AGE GROUPS 


OFFICE 


HOSPITAL 


COMBINED 


NATIONAL NORMS* (1970) 


(in years) 


% 


% 


% 


% 


N 


4 and Under 


0.6 


0.6 


0.6 


8.4 


17.119»245 


5 through 14 


1.8 


1.3 


1.6 


20.1 


40,892,234 


15 through 24 


8.2 


4.8 


7.2 


17.4 


35,302.039 


25 through 34 


7.7 


4.9 


6.9 


12.2 


24,845,947 


j% mm A 1 ^ I AM 

35 through 44 


10.8 


Q Q 
9.9 


1 n ^ 


11.4 


23,132,821 


45 through 54 


17.8 


15.6 


17.2 


11.4 


23,158,493 


55 through 64 


20.0 


20.7 


20.2 


9.2 


18,660,224 


65 through 74 


20.8 


24.1 


21.8 


6.1 


12,439,678 


75 through 84 


10.4 


14.5 


11.6 


3.8 


7,662,196 


85 and Over 


1.9 


3.6 


2.4 


* 




TOTAL 


ICO.O 


100.0 


100.0 


100.0 


203,212,877 



1 



National Norms: U.S. Bureau of the Census 

Census of Population 1970 
General Social and Economic Characteristics 
Final Report PC{I)-C1 United States Summary 

♦Census categories group all who are 75 and over. 
Source: 3 
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TABLE 18 

CARDIOLOGISTS' PATIENTS WITH PRIMARY CARDIAC DIAGNOSES: 
RANK ORDERED PERCENTAGE OF OCCURRENCE 
BY TYPE OF SETTING 



PHmarv Hardlac Didonosis 


Type of Setting 


Office 
% 


Hospital 
% 


Combined 

% 


percent ot lotai 


70.2 


29.8 


100.0 


Coronary Atherosclerosis without Infarction 


29.3 


19.9 


26.1 


Hypertension 


26.5 


9.1 


20.7 


Acute Myocardial Infarction 


4.9 


18.1 


9.4 


Heart Failure: Chronic, Severe 


7.0 


10.2 


8.1 


None 


7.1 


3.8 


5.8 


Rheumatic 


5.0 


5.2 


5.1 


Arrhythmia 


3.9 


4.5 


4.1 


Cerebral Vascular Disease 


3.0 


4.1 


3.4 


Peripheral Vascular Disease 


3.0 


3.3 


3.1 


Heart Failure: Acute, Severe 


1.3 


6.2 


2.9 


Other 


1.9 


2.2 


2.0 


Pulmonary Embolism 


0.8 


3.1 


1.6 


Psychosomatic (Cardiac) 


1.7 


1.3 


1.6 


Post Cardiac Surgery 


1.2 


2.5 


1.6 


Congenital 


1.3 


1.8 


1.5 


Cardiomyopathy 


1.2 


1.9 


1.4 


Pacemaker Evaluation 


0.6 


1.3 


0.9 


Pericardial Disease 


0.3 


1.2 


0.6 


Infectious 


0.0 


0.3 


0.1 


Total 


100.0 


100.0 


100.0 



Source: 3 
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the hospital. Extremely few encounters were reported relative to activities 
such as pacemaker evaluation (0.6 - 1.3 percent). A smaU but significant 
prevalence (1.5 percent) of congenital heart disease was reported by these 
physicians. This is summarized in Figure 1 . It was to be expected that the 
proportion of acute myocardial infarction and acuf) severe cardiac failure seen 
in the hospital exceeded that seen in the office by a factor of four. On the 
contrary, the prevalence of hypertension identified as a problem in office set- 
ting was twice that of its prevalence in the hospital. Figure 2 presents the 
percent of non-cardiac diagnoses for all cardiologists. The distribution is as 
might be anticipated. 

The choice of cardiac diagnostic and therapeutic modalities according to 
paUent diagnosis is indicated in Table 19 . There was a significantly greater 
use of non-invasive procedures , cardiac catheterization and evaluation for 
cardiac surgery in the hospital than in the office. A high percentage of patients 
with congenital heart disease, rheumatic heart disease, cardiomyopathy and 
infection (presumably bacterial-endocarditis) were considered for cardiac 
catheterization. A relatively small percentage of patients with coronary ath- 
erosclerosis were so referred. Evaluation for cardiac surgery was recommended 
in patients with congenital heart disease, "infections" and rheumatic disease 
in a high proportion of instances. Evaluation of cardiovascular surgery in an 
office or hospital setting was undertaken for a very small proportion of patients 
with coronary atherosclerosis • 

Table 20 shows those diagnostic tests and procedures recommended by dif- 
ferent categories of physicians . Vectorcardiography, phoncardiography, and 
non-invasion techniques as well as right or left heart catheterization with 
or without angiography were utilized dominantly by Institutional primary Car- 
diologists. 

Figure 3 indicates the allocation of time by the cardiologist to the patient in 
the office and hospital. The physician averaged between 6 and IS minutes to 
visit both the office and hospitalized patient. A second peak of time distri- 
bution between 26 and 30 minutes for both the office and hospital patient may in 
indicate the average duration of first visits . Only in a very small proportion 
of instances did the duration of physician- patient contact exceed 60 minutes, 
in either the hospital or office setting. 



SUMMARY AND RECOMMENDATIONS 

As expected, this study has shown that many older cardiologists who obtain- 
ed training prior to the extensive use of cardiac catheterization and cardio- 
vascular surgery are asing their valuable professional skills in clinical diag- 
nosis, electrocardiography, the management of arrhythmias and the drug 
therapy of heart disease. On the other hand, younger physicians who are 
recent graduates of contemporary training programs, are utilizing strikingly 
different techniques and hence contribute through a different form of practice. 
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FIGURE 1 
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TABLE 20 

CARDIOLOGISTS' UTILIZATION OF CARDIAC 
DIAGNOSTIC TESTS AND PROCEDURES 
PERCENT OF USE BY SPECIALTY AND PRACTICE 



Type of Test 


Non-Institutional 


Institutional 


All 






Primarv 




Ele ctrocardiogram 


78.4 


75.5 


77.2 


77 A 


77.1 


Vectorcardiogram 


1.1 


0.9 


8.8 


0.2 


2.0 


Phonocardlogram 


2.2 


0.4 


5.5 


0.5 


1.8 


Non-Invasive Tfechrdques 


1.8 


0.2 

V • ftp 


5.9 


0.4 


1.6 


Exercise Testing 


3.8 


4.0 


5.2 


1.6 


3.9 


Cardiac Fluoroscopy 


3.0 


2.4 


5.4 


0.4 


2.8 


Chest X-ray 


18.9 


23.3 


15.5 


17.6 


2/ .2 


R or L Heart Catheterization 


0.5 


0.7 


3.3 


0.3 


0.9 


R or L Heart Catheterization 
with Angiogram 


1 A 


A A 






1.9 


Flotation Catheterization 












Selective Coron&ry 
Arteriogram 


1.2 


0.4 


6.2 


0.5 


1.4 


Pulmonary Angiogram 


0.1 




1.1 


0.5 


0.1 


Non- coronary Arteriogram 


0.3 




0.7 


0.8 


0 9 


HIS Bundle Recording 


0.1 




1.2 




0.1 


Pacemaker Insertion 


0.6 




1.3 


0.2 


0.4 


Pacemaker Evaluation 


0.7 


0.1 


1.5 


0.4 


0.5 


Other 


2.8 


3.6 


2.3 


10.1 


3.7 


Routine Lab Tests 

> 


12.2 


20.1 


3.2 


7.4 


14.1 
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Four general types of profiles of cardiologists were identified on the basis 
of types of activity. Clearly, specific activities extended from one category 
to another, but the general activities appeared to differ to a degree sufficient 
to Justify separation. These four divisions of cardiologists described by the 
survey can perhaps be identified by more appropriate terms than Institutional 
or Non-Institutional, Primary or Secondary. Thus, the group of Non-Institu- 
tional Primary Cardiologists may be looked upon as Clinical Cardiologists , 
while the Secondary Non-Institutional Cardiologist is usually the Internist- 
Cardiologist . The Institutional Primary Cardiologists devoting more than 50 
percent of their time to problems of cardiovascular disease would likely in- 
clude a substantive number of Cardiac Specialists while the Institutional 
Secondary Cardiologists might include both the Academic Cardiologist and 
those physicians conveniently collected under "other" who might have an 
infrequent occupation, for example, cardiac rehabilitation. A brief concep- 
tual description based upon the data of this study of functions and activities 
of these four categories of cardiologists follows . 

Internist-Cardiologist , This physician usually functions as a aolo 
practitioner or may be associated with a small group. In larger group 
practices (greater than 20 members) this physician may see the majority 
of patients with signigicant problems of cardiovascular medicine within 
a department of internal medicine. However, he is usually private-office 
based and may be in the older age bracket « He sees a wide variety of 
both selected and non-selected cardiovascular problems either as a 
primary care physician or as a referral physician in his community. He 
will usually perform and interpret his own electrocardiograms and may 
serve in an electrocardiographic laboratory as an interpreter of records . 
He will be knowledgeable of and have access to other laboratory pro- 
cedures in cardiovascular disease but will rely on others to perfrom them. 
He will provide general internal medical and cardiac care for most of his 
own patients in the hospital and may rely on other cardiac specialists 
for support in more complex diagnostic procedures such as cardiac 
catheterization, and in the management of serious and critical cardio- 
vascular disease or arrhythmias. He is not involved in research but he 
may be involved in teaching medical students, house officers, and nurses. 
He is Board eligible in Int<s^al Medicine and may be Board certified . 

Clinical Cardiologist . This physician performs many of the functions 
of the Internist-Cardiologist but applies more of his time to special 
problems of cardiovascular disease. He is primarily office based but 
may have substantive hospital responsibilities. He is usually in solo 
or small group practice but may be an important physician in a salaried 
institutional setting . In the latter circumstance he will maintain a 
similar practice pattern seeing a substantive number of referred cardiac 
outpatients . He will spend more time than the Internist-Cardiologist 
in consultation on cardiovascular problems in one or more community 
hospitals. He will participate in the hospital ECG Department as an 
interpreter of rpnnrds and frequently as the chief of the heart station. 
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He will partioipate in a coronary oare unit and may function as chairmM 
of the coronary care unit committee for his community ho§pitalrr^will 
do little or no research but may report interesting clinical phenomena to 
meetings of the hospital staff. He will have more hospital teaching 
responsibilities for nurses* house officers » and medical students than 
the internist. Me may have an association on a part*time basis with 
a teaching hospital and may hold clinical faculty rank« He may be com- 
pensated on a part-time or fee-for-service basis by a community hospital 
or other institution. This type of physician will usually be Board Certified 
in internal Medicine and will have had some specialty training in general 
cardiology with particular emphasis on electrocardiographic interpretation 
and intensive coronary care. Many of the younger Clinical Cardiologists 
will have acquired skills in cardiac catheteriaation and coronary angio- 
graphy during their training and may serve on oatheterisation teams in 
teaching hospitals. These special skills are not necessary, however, 
for the clinical cardiologist although he should know indications for 
these procedures and how to interpret the data. It is probably that in the 
future more and more clinical cardiologists will utilise newer non-inva- 
sive diagnostic techniques . 

The above two groups of cardiologists, both predominantly based in solo or small 
group Non-Institutional practice, care for 80 percent of cerdiology patients 
seen by physicians who identify themselves as having special interests or 
skills in cardiovascular disease. However, this patient population accounts 
for an unknown but probably small portion of all patients suffering from dis- 
eases of the heart and blood vessels. It is assumed that the primary care of 
such patients is accomplished by internists or family practitioners. 

Cardiac Spacialiflt . The Cardiac Specialist is generally younger and a 
product of more formal training programs developed in the middle to late 
1950*8 and subsequently. He will usually be Certified in Internal Medi- 
cine and in the Subspecialty of Cardiovascular Disease. At the present 
time he frequently is concerned with activities in cardiology usually 
requiring special skills or expertise. In addition, he will frequently 
see patients with cardiovascular disease in consultation, may provide 
primary care to a small group of patients with cardiovascular disease 
or other internal medicine problems. This physician will be trained and 
competent in cardiac catheteriaation and frequently in coronary arterio- 
graphy. He will be capable and familiar with modern non-invasive 
techniques • He will have a greater knowledge and competency in more 
specialized cardiovascular areas, that is the management of hypertension, 
valvular heart disease, cardiac arrhythmias, acute myocardial infarction, 
selection of patients for cardiovascular surgery and frequently will have 
some knowledge of congenital heart disease. He also will be an interpre- 
ter of electrocardiograms, phonocardiograms, echocardiograms, etc. He 
may be chief of the heart stations, director of the cardiac catheterization 
laboratory or director of a coronary care unit. Although he provides 
clinical consultation, much of his practice and his value to community 
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practice is based upon the special skills with which training in the more 
recent past has provided him. The Cardiac Specialist will be competent 
in the conduct of clinical investigation although it is unusual for him to 
have highly developed skills or motivation. He will be engaged in inves- 
tigation related directly to the disease state of patients who come under 
his care. He will contribute to the medical literature in this respect 
with clinical descriptions of unusual cardiovascular disease. He will 
report the results of special procedures and tests in interesting or un- 
usual clinical circumstances. It is only rarely that he will conduct basic 
laboratory investigations . He will be actively involved in the teaching 
of medical students, house officeri^, and nurses. He will be capable of 
writing modern guidelines for optimal care of cardiac patients in his 
community hospital and in the promulgation of such information to the 
community at large. He will usually be Institutionally based but may 
combine this with an office practice within or outside of the institution. 
He will usually be salaried by the institution but a wide variety of 
financial arrangements for compensation will exist. His patients are 
usually physician-referred, often from internists, Internist-Cardiologists 
or Clinical Cardiologists . This physician is younger than those in Non- 
Institutional practice by virtue of the recent expansion of technology in 
the field of cardiology. 

Academic Cardiologist . The Academic Cardiologist is not definable with- 
in a single profile but is an individual who may devote his time to several 
Important categories of activity. He will not spend the majority of his 
time in direct patient care. It is usual, however, for his responsibilities 
to be divided between teaching in a clinical setting, research in a clinical 
or basic settihg, administration and clinical care in that order of relative 
effort. The background of the Academic Cardiologist usually involves 
certification in intern?»l medicine and frequently in cardiovascular dis- 
eases . His training has involved cardiac catheterization as well as 
electrocardiography and clinical cardiology. He has usually devoted 
1-2 years to cardiovascular research, frequently in the basic science 
areas. The age of such individuals is similar to the Clinical Cardiologist - 
older than the cardiac specialist and younger than the Internist-Cardiolo- 
gist. He is institutionally based and usually institutionally compensated. 
He will frequently be director of professional programs and perhaps of a 
patient service area such as a heart station. 

The above four categories describe in a general way the present activities 
of adult cardiologists and hence serve to define a distribution of physician 
skills . Clearly they do not represent a rigid categorization either of specific 
professional skills or personal professional arrangements. Consideration of 
the data may allow prediction of training needs and geographic distribution. 

Recommendations regarding the content and type of training for the various cate- 
gories of cardiologists are found in Chapters Five and Six. Those pertaining to 
the numbers required in each category are found in Chapter Seven. 
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CHAPTER 5 
TRAINING PROGRAMS IN CARDIOLOGY 
Noble O. Fowler, Herbert N. Hultgren, and Henry D. Mcintosh 



INTRODUCTION 

A major objective of this study was to Identify and doscrlb© in sor.e detail the 
number, distribution, content, quality, duration, faculty, facilities and certain 
other aspects of training programs In cardiology In the United States today. 
Such Information, as well as number of trainees positions available, filled and 
potential for expansion was unknown prior to the study, but It seemed essential 
in considering the manpower needs In cardiology. 

Training Programs were defined as full-time cardiovascular training programs of 
at least one year's duration. This definition was developed during the study 
when it became apparent that there were no listings of cardiovascular disease 
training programs . The source listing for training programs was provided by 
the American Medical Association and consisted of approximately 500 instl* 
tutions in the United States with approved residencies in Internal Medicine . 
This study included 329 institutions Involved In cardiovascular disease 
training. 



NUMBER AND DISTRIBUTION OF TRAINING PROGRAMS 

There were 534 institutions and organizations either responsible for or con- 
ducting Internal medicine training programs at the beginning of 1973 . Of 
these, 329 offered at least one year of training in cardiology, with the 
majority (73 percent) providing training of two years duration. 

The data in this report are based on the returns of a questionnaire from directors 
of 190 of the 329 programs who responded to the questionnaire. All estimations 
have been projected for the 329 programs with the assumption that the non- 
responding programs were similar to the programs responding to the question- 
naire. The validity of this assumption Is discussed In the section on methods 
(Chapter 2). The number of training programs In non-approved hospitals Is 
probably small and was excluded from this report. 

Figure 1 shows the geographical distribution of the 329 training programs In 
cardiology by state, census division and region. As might be expected, the 
training programs were most numerous in the areas of high population density. 

Table 1 shows the total number of trainees in the 329 programs for the years 
1970-1973. In addition. Table 1 shows the average number of trainees per 
program by year with an estimate of the number of trainees completing the 
training each year. It is obvious that the^ipim^Jer for each variable has increased 
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Numbers of Trainees Enrolled and Completing Training 1970-1973 



Year 


Number of Train- 
ees Enrolled 


Average Number of 
Ttainees/Program 


Number of Trainees 
Completing Training 


1970-71 


970 


3.09 


617 


1971-72 


1188 


3.79 


711 


1972-73 


1278 


4.09 


791 



Source: 4 



154 



over the past three years and that we can anticipate having about 800 individuals 
complete their training each year. The actual number may be somewhat larger 
due to trainees completing programs in non-approved hospitals and trainees who 
take their final year of training in positions outside of a cardiology program 
such as a final year of medical residency or an instructorship. 

It is of interest to note that cardiologists tend to practice In areas close to 
where they were trained. This Is shown in Figures 2 and 3. They may have 
selected their training program based on an area where they plan to practice . 
Either selection before initiating training or during training seems to have the 
effect of locating the majority of cardiologists. 

Candidates who are seeking certification in the subspecialty of cardiovascular 
disease have Increased over the past four years as evidenced by the numbers 
taking the oral and written examination. Data obtained from the Subspecialty 
Board on Cardiovascular Disease indicate consistent Increases from 1969 
through 1972 as follows: 

Oral Examinations in 1969 for 84 candidates with 64 certified 
Oral Examinations in 1970 for 126 candidates with 92 certified 
Oral Examinations In 1971 for 135 cendidates with 119 certified 

Written Examinations in 1972 for 543 candidates with 431 passing 
the examination. 



CONTENT AND DURATION OF TRAINING 

Considerable variability was found in the content of the various cardiology 
training programs surveyed. Some of the variability was due to whether the 
program offered was of one or two years duration. At the present time, it is 
not known to what extent the different programs can and are able to meet the 
high standards of training experience recommended by the Subspecialty Board 
in Cardiovascular Disease. The detailed recommendations of this Board appear 
m Chapter 8, page 293. Major elements of their recommendation Include: ac- 
quisition of clinical skills used in diagnosis, mastery of laboratory techniques, 
instruction and experience in management of various types of heart disease, 
and opportunity for research. They stress the Importance of a certain core 
experience provided in sufficient depth and with sufficient emphasis on 
scholarship, self -Instruction and development of critical Judgement, so that 
the trainee-product of the program will not become dated after he has entered 
his chosen profession. 

As shown in Table 2, most of the trainees entering cardiology training programs 
have had two years of post-M.D, training prior to entering the program. Forty- 
nine percent of the programs required two years, and 46 percent required three 
years. Thus, less than half of the entering trainees (46 percent) have fulfilled 
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TABLE 2 

^4INIMUM REQUIRED YEARS OF POST-MD TRAINING: 
PERCENTAGE DISTRIBUTION BY NUMBER OF YEARS AND 
THREE TYPES OF TRAINING INSTITUTIONS^ 



Number 
of Years 

• 


All 
Programs 


Type I 
Programs 


Type n 
Programs 


Type m 
Programs 


N:=190 


N«SO 


N=91 


N=49 


% 


% 


% 


% 


No Answer 


1.1 


2.0 


0.0 


2.0 


One 


1.6 


2.0 


2.2 


0.0 


Two 


48.9 


56.0 


48.2 


42.9 


Three 


45.8 


36.0 


36.2 


55.1 


Over Three 


2.6 


4.0 


3.3 


0.0 



Training institutions categorized based on number of Internal medicine 
residencies: Type I - 1 to 15; Type II = 16 to 41; Type III - 42 and over. 

Source: 4 
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the requirements for Board Certification In tnternal Medicine before beginning 
their cardiovascular disease training. 

The time spent by trainees in cardiology training programs varies, in part, 
depending upon the career objectives of the trainee* A minimum of two years 
of training in cardiology is required for Subspecialty Board Certification in 
Cardiovascular Disease. Approximately 73 percent of the training programs 
provide two-years assuming they will train their candidates to the level of 
Subspecialty Board requirements. The average number of hours offered or 
required by broad categories m the two-year programs are shown in Table 3 . 

According to estimates made by cardiology training program directors, the 
majority of their trainees received sufficient training to perform adequately 
in most areas . There are differences in skills acquired according to whether 
the training is for one year or for two years . Table 4 indicates the percentage 
of program directors who indicated their trainees had the skills upon program 
completion. 

It is clear that striking differences existed between some programs in regard 
to content. Some of these differences are shown in Figures 4, 5, and 6 which 
display the frequency distribution curves for: cardiac catheterization, electro- 
cardiography, and echocardiography. Such data are valuable in determine how 
many training programs are providing proper experiences in the different categories 
considered to be important. 



FACULTY IN CARDIOLOGY 

In 1973 the average training program had 4.6 full-time professional staff members 
and 3.7 part-time staff members, primarily in the division of cardiology, contri- 
buting directly to the program (Table 5). In addition, there were 1*9 full-time 
and 1.8 part-time staff members, primarily in other divisions, who also contri- 
buted to the program. Thus, the faculty manpower devoted to training programs 
was considerable with 2,734 cardiologists (full-time and part-time), primarily 
in the cardiology division, who devoted part of their time to the training of 
1 , 278 trainees • 

The full-time staff devoted from 60 to 67 percent of their professional time to 
the cardiology training program. The findings were as follows: 



Program Directors 



67 percent 



Associate Directors 



65 percent 



Cardiology Staff 



59 percent 



Non-Cardiology Staff 



61 percent 
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TABLE 3 



AVERAGE NUMBER OF HOURS IN SPECIFIC TRAINING AREAS 
IN TWO-YEAR PROGRAMS 




Cardiac Patient Care 

Pediatric 209 

Medical 11^0 

Surgical 279 



Cardiovascular Research 

Clinical 38* 
Basic 



350 



Teaching 

Clinical 298 
Didactic 

Laboratory Diagnostic Techniques 

Angiography *23 

Cardiac Catheterization A81 

Echocardiography 11* 

Electrocardiography 331 

Exercise Testing 130 

Pacemaker Insertion 83 

Phonocardiography 130 

Vectorcardiography 77 

Laboratory and Classroom Instruction in 

Basic Sciences and Clinical Disease *9A 



TOTAL HOURS 5033 

Source: 4 
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TABLE A 



PERCENTACE OF DIRECTORS INDICATING SKILL COMPETENCE 
OF TRAINEES UPON COMPLETION OF TRAINING 



Skill Area 


One-Year 


Two-Year 


All 




N-51 


N-139 


N-190 


MAflAOd All 4nt^AnQ4vo r^APd €%T 

coronary care facility 


98 


97 


97 


Teach students, house staff 
or fellows 


94 


98 


97 


Perform as a consultant 
cardiologist 


87 


98 


95 


Perform and teach others non- 
invasive lab techniques 


83 


90 


88 


Conduct diagnostic cardiac 
catheterization 


60 


96 


86 


Eligible for cardiology 
subspecialty boards 


51 


99 


86 


Conduct clinical research 


66 


82 


78 


Perform and teach cardiac 
diagnostic x-ray procedures 


49 


84 


74 


Conduct basic laboratory 
research 


6 


16 


13 



Source: 4 
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TABLE 5 



NUMBER OF FROFESSION/X STAFF IN CARDIOVASCULAR 
DISEASE TRAINING PROGRAMS 



Primarily in Cardiovascular 
Division 

Part-Tine 

Full-Time 

sub-total 



3.71 
4.69 



Staff by Division 


Mean/Program 


Total Programs 




(II-329) 



1220.8 
1513.4 
2734.0 



Primarily in Other Divisions 
Part-Time 
Full-Time 

sub-total 



1.82 
1.91 



598.8 
628.4 
1227.2 



TOTAL 



3961.2 



Source: 4 
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The numbers of faculty per program are means. Thus, some programs may have 
as many as 21 faculty, while others may have no full-time faculty. In fact, 
about 5 percent of the training programs had no full-time faculty! 

A shortage of faculty appears to exist In some training programs . Twenty-nine 
percent of the 329 programs had an average of 1.87 staff positions budgeted 
but unfilled - a total of about 150-180 positions. It Is evident, however, that 
the majority had adequate faculty, since program directors Indicated that with 
their existing facilities and staff they could accommodate an additional 665 
trainees If funds for trainees were available. 

The staff of most training programs were highly qualified. As an average, 69 
percent of the full-time staff were Board Certified in Internal Medicine, and 25 
percent were certified In the Subspecialty Board in Cardiovascular Disease. 

Training program directors estimated that an average of 2.63 additional staff 
positions will be required from 1973 to 1978 if they are to increase their trainee 
capacity by 58 percent over that period. This represents a total estimated 
five year increase In staff of between 800 and 850. These figures do not in- 
clude additional staff needed for new programs that might start during this 
time period, and it assumes that existing programs will continue. 



FACIUTIES AND MATERIALS 

Important elements in a cardiology training program are the numbers of cardiac 
patients seen: in the hospital. In the outpatient clinic, and in the various 
cardiovascular laboratories . Table 6 shows the mean values for some aspects 
of the above, obtained from the questionnaire to the training program directors. 
These statistics are means for all hospitals and for all training programs. 
While variation was large, the statistics are broadly descriptive of overall 
resources • 

Table 7 shows the mean percentage of outpatient and Inpatient visits per year 
by general diagnosis. As would be expected, coronary, hypertensive, and 
rheumatic heart disease were the most common problems seen. 

Ninety-four percent of the program directors indicated that they had facilities 
for research. In 40 percent, the research was clinical; in 5 percent it was 
basic; and In 55 percent It was combined. 

On an average, each training program performed 583 cardiovascular surgical 
procedures per year. The percentages by major category were as follows: 
coronary 36 percent, valvular 25 percent, peripheral vascular 23 percent, 
oongenltsliS percent, and others 3 percent* 
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TABLE 6 



Hospital Facilities and Laboratory Services for the 
Average Cardiovascular Training Program 



Facilities asd Services 



Mean Niusber 



Inpatient Beds 
General Medicine 
Cardiac Medicine * 
ecu or ICU 
Cardiac Surgery 

Inpatient Admissions per Year 
General Medicine 
Cardiac Medicine 
ecu or ICU 
Cardiac Surgery 

Outpatient Services 

General Medicine Visits per Tear 
Cardiac Medicine Visits per Yea. 

Laboratory Procedures per Year 
Angiograms 

Cardiac Catheterizations 
Echocardiograms 
Electrocardiograms 
Exercise Tests 
Vectorcardiograms 



204 
22 
19 
13 



4»936 

i»sei 

838 
583 



23»106 
2,712 



555 
368 
162 
21,264 
315 
291 



* These beds are not necessarily segregated beds on a 
separate cardiology service, but include segregated beds 
as well as beds on a general medical service which are 
occupied by patients with primary cardiac problems being 
evaluated by the cardiology service* These figures may 
underestimate the number of beds, since some program direc- 
tors only Included segregated beds in their report* No data 
are available regarding the number of training programs that 
have segregated beds or separate designated cardiology 
service beds* 



Source: 4 
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TABLE 7 

PERCENTAGE DISTRIBUTION OF PATIENTS SEEN 
BY CARDIAC DIAGNOSIS IN TRAINING PROGRAMS 



Cardiac Diagnosis 


Percent of 
Cardiology 
Outpatient 
Visits per Year 


Percent of 
Cardiology 
Inpatient 
Visits per Year 


Hypertension 


20 


16 


Rheumatic 


18 


14 


Congenital 


7 


4 


Cardiomyopathy 


7 


6 


Coronary 


39 


47 


Peripheral vascular 


4 


6 


Other 


S 


7 



Source; 4 
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TRAINING MANPOWER 

It Is evident that training programs In the United States have been expanding 
over the past several years (Figure 7), Continued expansion would no doubt 
have occurred if the funding policies in effect prior to 1973 were continued. 
Present program directors estimate that their cardiology programs could ac- 
commodate 58 percent more trainees over a five-year period if appropriate 
funds for this expansion were available. 

Thus, it can be estimated that If appropriate funds were available, by 1978 a 
total of 1,250 to 1,300 cardiologists could complete their training that year. 
This estimate does not include trainees from new training programs that might 
be started after 1973, and it assumes that existing training programs would 
continue. 

Two-thirds of the pres<^nt programs (1972-73) could accommodate an average 
of 1.7 additional trainees in the first year with their existing staffs and 
facilities if trainee stipends were available. Thus, an estimated 200 addi- 
tional physicians could be added immediately to existing training programs . 
Increases beyond this level would require additional funding for program staffs , 
trainee stipends and training facilities . 



FUNDING FOR TRAINING IN CARDIOtOGY 

It was difficult to get a valid picture of how most cardiology training programs 
were supported. Fifty-seven percent of the program directors Indicated they 
received supporc from their own institution; 27 percent received support from 
the National Heart and Lung Institute; and 24 percent received support from 
their local heart association. As might be expected, research support was 
reported from many sources . 



ADEQUACY OF TRAINING PROGRAMS FOR CURRENT PRACTICE NEEDS 

This question can be answered by examining what cardiologists do in practice 
and what present training programs provide. This comparison has certain 
limitations, however. While a cardiologist in practice may perform few 
angiograms or cardiac catheterizations, he must understand the indications 
for and risks of these procedures and be able to evaluate the data from these 
studies. Thus, the fact that cardiologists in practice perform few such 
specialized studies should not indicate that less time should be devoted to 
such techniques in the training program. For this reason, a second type of 
evaluation is also presented in this report - how do cardiologists in practice 
evaluate their own training in terms of deficiencies and redundancies ? The 
answers to these questions are presented in the next chapter on "Continuing 
Education, Educational Needs and Standards." 
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Are these needs being met by current training programs realizing that the 
cardiologists responded In terms of the training they received five to ten 
years ago? Only a very general speculation can be permitted on this point. 
It is clear that cardiologists believe that electrocardiography was an ade- 
quate part of their training experience five to ten years ago. It is unlikely 
that there is less electrocardiography in present training programs, and the 
general experience is that more electrocardiography is currently being offered 
considering the rapid Increase in electrocardiograms performed in all cardi- 
ology programs over the past five to ten years. It is also evident that five 
to ten years ago very few non-invasive studies (phonocardlograms, echo- 
cardiograms, exercise tests) were done. In present programs the fact that 
more time is spent on these non-invasive techniques than on electrocardiography 
suggests that this deficiency has been corrected in present training programs. 



SUMMARY AND RECOMMENDATIONS 



There are 329 programs in the United States which offer at least one year of 
organized training in cardiology in an approved Internal medicine training 
program. These programs have an average of four trainees per program. 
Approximately 711 trainees completed their training in 1972 and 791 trainees 
did so in 1973. Most of the trainees will be Certified in Internal Medicine 
and approximately 15 to 20 percent will become certified in Cardiovascular 
Disease. Approximately two-thirds of4he trainees plan to enter private prac- 
tice, while one-third plan careers in academic medicine* 

Training facilities in the United States have expanded over the past ten years, 
and, based on training directors' estimates, will continue to do so. It is 
possible to take on 58 percent more trainees during the next five years. Clearly, 
to achieve this would require increased funding. These training programs 
could accommodate 200 more trainees at the present time without additional 
faculty or space. 

The average cardiology training program has 4.6 full time and 3.7 part-time 
professional staff in the cardiology division contributing to the training program* 
In addition, there are 1.9 full-time and 1.8 part-time staff from other divisions 
who contribute to the program. The full time professional staff is highly quali- 
fied* A shortage of staff members presently exists in many training programs. 
Twenty-nine percent of programs have an average of two staff positions budgeted 
but unfilled • a total of approximately 150-180 positions. If training programs 
expand over a five-year period from 1973-1978 to Increase the number of 
trainees by 58 percent, an average of 2.63 additional staff members will be 
required for the average program. This is an increase of approximately 800-850 
new staff members . 



Trainees entering training programs have had either two years of prior training 
in internal medicine (49 percent) or three years of training (46 percent) . 

1?1 
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Most training programs offer experience In all areas required for certification 
in the Subspecialty Board In Cardiovascular Disease* and tl ^ practice of 
modern cardiology In the office or Institutional setting . * wne programs do 
not prc>rlde a complete experience In all areas, however. 

Our recommendations are: 

1. The present system for training of cardiologists in the United 
States should be continued, taking into account the recom* 
mendatlons of the Subspecialty Board of Cardiovascular Disease. 

2. Federal support for training certain groups of cardiologists 
particularly the Academic Cardiologist (Primary Institutional), 
should be continued at a rate commensurate with population 
changes and related demands for trained cardiologists. These 
training programs for the Academic Cardiologist should be 
smaller In number but better in quality and more comprehensive 
in nature than the programs available for the Internist Cardi- 
ologist (Secondary Non-Institutional) or the Clinical Cardiologist 
(Primary Non-Institutional). 

3 . The cardiology training needs of Internists and generallsts 
(Secondary Non-Instltutlonal) should be continually evaluated 
and their training modified accordingly. Evidence regarding 
the number of patients seen by these physicians and the 
diversity of their problems indicate a clear need for compre- 
hensive cardiovascular training for these specialists. 

4. Programs need clear differentiation as to which of the four types 
of cardiologist Is being trained, with the numbers trained ad- 
justed to geographic-area needs . This Implies a level of program 
planning not currently practiced but one which, nevertheless. Is 
required if the minimum ratios of cardiologists to population 
discussed in Chapter 7 are to be realised. 

5 . Directors of cardiology training programs should receive con- 
tinuing information as to the needs of their graduates including: 

a . a copy of this study re- '>rt; 

b. a report from the American Board of Internal Medicine 
regarding areas of deficiency in cardiovascular training 
based on the results of examination of their trainees; 

c. an annual meeting with the other directors of similar 
programs • 

1?^ 



In making these recommendations , we do so fully cognizant of the fact that 
significant changes were underway at the time the study was being done, 
the effect of which has not (Indeed, cannot) be estimated at this time* In 
essence, we assumed a "steady state" of federal support to many facets of 
the training programs which may or may not be forthcoming in the future. It 
Is one thing to imply that hospitals can pick up certain costs; It Is quite 
another to demonstrate that this might happen* 

Currently, medical schools and training hospitals supporting cardiology 
training programs rely heavily on government funding. We have not examined 
alternative approaches to federal support as part of this study, although the 
need for such investigation Is fully acknowledged. Furthermore, there Is a need 
for federal funding to provide support for basic science research and teaching 
m keeping with the significant advances In this area. This component will 
not ordinarily be available from the clinical faculty of the hospital but must 
be provided by medical school academic cardiologists • 

Cardiovascular training programs receive considerable clinical, teaching and 
research support from such disciplines as surgery, radiology, physiology, 
phannacology, biomedical engineering. Although these fields have not been 
surveyed by this study except as contributing manpower to the training staffs, 
their contributions are larger and Important. These disciplines owe their 
tremendous advances and expansion in recent years in part to federal support. 
The types of training programs recommended presuppose their continued in- 
volvement, if not Increased participation. Manpower needs in these related 
fields, though not included in this study, are crucially Important to cardiology. 
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CKAPICR 6 

CONTINUING EDUCATION. EDUCATIONAL NEEDS AND STANDARDS 

Forrer?t H. Adams 



the continuing education of the physician (cardiologist) will undoubtedly as- 
sume increasing importance In the future. It has recently been stated* "med- 
ical education should be designed as a true continuum extending from secon- 
dary scho<3l through college, mediosl school, hospital training, and post- 
graduate education. " A number of factors undoubtedly influence the continu- 
ing education needs. We will attempt to highlight some of them in this 
chapter. 

In this study most of the Information relative to continuing educational needs 
was obtained from the Cardiologist's Training Survey instrument. It will be 
recall«jd that this survey Instrument was sent to a random stratified sample 
of 2,619 cardiologists. Approximately 80 percent ansv/ered the survey of 
which 1,509 were deemed useable for analysis according to the following 
breakdown: 

Institutional 

Primary under 40 years 288 

Primary over 40 years 142 

Secondary under 40 years 100 

Secondary over 40 years 103 

Non- Ins titutional 

Primary under 40 years 282 
Primary over 40 years 178 
Secondary under 40 years 243 
Secondary over 40 years 173 

TOTAL 1,509 

The second source of continuing education needs was obtained from comments 
marie by the Cardiology Training Program Directors. In this instance, it will 
be recalled that 329 institutions stated that they had a training program in 
cardiology. Only 190 Institutions answered the questionnaire in writing and 
of this group only about 50 percent included comments concerning continuing 
educational r.3eds. 



^Anlyan, W.G. , The Future of Medical Education . Duke University Press, 
Durham, N.C., 1973, page DC and page 131. 
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COMMENTS OF CARDIOLOGISTS REGARDING EDUCATIONAL NEEDS 

Tables 1 and 2 show the rosponses of the cardiologists, as a whole and by 
the above Indicated stratified randomly selected subgroups » to the statement: 
**I would like continuing education available in—". It is of interest to note 
that: 



1 . Most cardiologists desire classroom instruction in a wide range 
of topics including: general cardiology (81 percent); physiology 
(63 percent); pharmacology (61 percent); renal disease (56 percent); 
electrocardiology (65 percent); echocardiography (SI percent); and 
exercise testing (52 percent) . 

2 . Smaller but significant numbers of all cardiologists desire instruc- 
tion in such areas as: cardiodlovascular surgery (32 percent); pedi- 
atric cardiology (30 percent); anatomy (30 percent); epidemiology 
(29 percent); biostatistics (21 percent); cardiac catheterization 

(28 percent), etc. 

3 . Expressed needs by the cardiologist varied considerably between 
the various subgroups in a number of areas: general cardiology 
(62-93 percent); cardiovascular surgery (20-56 percent); pediatric 
cardiology (21-50 percent); physiology (54-71 percent); pharma- 
cology (55-72 percent); renal disease (40-68 percent); vascular 
disease (27-59 percent), etc. 



When asked concerning the desired length of specific courses, most cardi- 
ologists preferred courses not longer than 1-2 weeks duration. 

Table 2 is a continuation of Table 1 in answer to the statement: "I would like 
continuing education available in—" . This portion of the questionnaire asked 
specifically regarding personal experience rather than classroom instruction 
for the listed topics . It is of interest that the percentage of cardiologists in- 
dicating a desire for personal instruction was considerably lower in every 
category than those desiring classroom instruction. 

It is recognized that the physician (cardiologist) can continue his education 
and update his knowledge by a number of methods and tehcniques: Journals; 
books; audio-visual tapes; hospital conferences; regional meetings and national 
meetings. Table 3 shows the responses of the cardiologists as a whole and 
by subgroups to three related questions relative to attendence at cardiovascular 
courses or national cardiovascular meetings. It is apparent from this table: 

1 . Most cardiologists (79 percent) attend at least one cardiovascular 
course each year. 




2 , Most cardiologists (68 percent) attend f^t least one national cardio- 
vascular meeting each year. 
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TABLE I 

PERCENTAGE OF CARDIOLOGISTS DESIRING CONTINUING EDUCATION IN 



Instruction 


All 


Institutional 


Non- Institutional 


Primary 


Secondary 


Primary 


Secondary 


Under 
40 


Over 
40 


Under 1 
40 


Over 


unaer 
40 


40 


# unuer 
40 


viver 
40 


General Cardiology 


81 


68 


62 


85 


75 


76 


80 


93 


91 


C-V Surgery 


32 


56 


27 


43 


24 


53 


28 


42 


20 


Peds Cardiology 


30 


50 


28 


39 


26 


47 


28 


31 


21 


Anatomy 


30 


29 


20 


32 


30 


32 


29 


36 


32 


Physiology 


63 


71 


60 


70 


54 


68 


63 


63 


61 


Biochemistry 


40 


44 


44 


44 


42 


42 


43 


32 


36 


Pathology 


39 


44 


39 


56 


37 


42 


36 


37 


38 


Epidemiology 


29 


34 


30 


47 


29 


35 


25 


31 


25 


Pharmacology 


61 


71 


63 


68 


58 


72 


55 


70 


59 


Ratlology 


48 


58 


43 


56 


40 


60 


45 


55 


44 


Renal Disease 


56 


40 


42 


61 


50 


49 


55 


62 


68 


Vascular Disease 


45 


28 


27 


42 


43 


37 


42 


49 


59 


Bios tatls tics 


21 


35 


33 


34 


28 


16 


18 


14 


15 


Bioengineerlng 


23 


36 


31 


32 


24 


19 


23 


16 


19 


Electrocardiography 


65 


60 


49 


73 


51 


62 


64 


75 


72 


Phonocardiography 


41 


44 


32 


50 


36 


44 


43 


45 


39 


Echocardiography 


51 






OH 




US' 


49 


51 


44 


Exercise Tolerance 


52 


53 


40 


52 


33 


60 


52 


66 


54 


Testing 














41 


43 


38 


Vectorcardiography 


41 


47 


35 


55 


36 


45 


Angiography 


36 


47 


28 


47 


33 


51 


33 


33 


34 


Cardiac Catheteri- 


28 


44 


21 


35 


21 


42 


26 


29 


23 


zation 





















Source: 5 
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TABLE 2 

PERCENTAGE O^' CARDIOLOGISTS DESIRING CONTINUING EDUCATION IN 



Personal Experience 
and 
Laboratory 
Techniques 


4 

aTi 


Instituuor^l 


Non- Institutional 


Primary 


Secondary 


Primary 


Secondary 


Under 


Over 
An 


Under 


Over 
An 


Under 
An 


Over 
An 


Uncior i Over 
40 1 


Personal Experience 




















Patient Care: 




















Pediatric 


IS 


1ft 


J» J» 






1Q 
^9 


1 9 


12 


12 


Medical 


39 


£0 


OA 


AK 


oA 


'iA 




50 


49 


Surgical 


14 


1 R 


Q 




in 


A\3 


1 9 
XA 


17 


13 


Coronary Care 


37 






ill 


ou 


1 1 

<5X 


'in 


49 


49 


Pacemaker Insertion 


35 




00 


Jo 


o>i 
j4 


<5U 


o c 
o5 


51 


41 


Laboratory Techniques 




















Ele ctrocardiogra phy 


47 


34 


24 


46 


40 


40 


46 


59 


60 


Phonocardiography 


31 


30 


19 


32 


28 


33 


33 


36 


31 


Echocardiography 


41 


55 


38 


43 


32 


56 


39 


43 


36 


Ctxercis e xe s ung 




36 


23 


32 


28 


41 


40 


49 


45 


Ve ctorcardiography 


30 


28 


23 


34 


30 


34 


30 


37 


31 


Angiography 


25 


31 


18 


26 


23 


31 


24 


24 


23 


Catheterization 


23 


33 


18 


28 


20 


33 


23 


24 


20 



Source: 5 
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lABLE 3 

PERCENTAGE OF CARDIOLOGISTS PARTICIPATING IN CARDIOVASCUUR 
COURSES OR NATIONAL CARDIOVASCULAR MEETINGS 

* 







Institutional 


Non- Institutional 


Participation In 
Continiiino Eduea- 

Uon Programs 


All 


Primary 


Secondary 


Primary 


Secondary 


Under 
40 


Over 
40 


Under 
40 


Over 
40 


Under 
40 


Over 
40 


Under 
40 


Over 
40 


Participation lr» 
w^v courses 




















uncG/Yaar 


dD 




68 

VW 


43 


52 


65 


65 


47 


45 


unce/Y6ar 




25 


10 


29 


20 


20 


19 


30 


27 


Never 


5 


7 


6 


12 


b 


4 


2 


3 


5 


Participation in 

ii/ieeiinys 
























50 


64 


27 


23 


31 


35 


15 


13 


Once/Vear 


38 


43 


24 


33 


27 


50 


42 


39 


34 


Never 


5 


1 


1 


17 


11 


2 


1 


7 


11 


Opportunities 
Offered 




















Adequate 


74 


74 


75 


73 


71 


76 


77 


73 


72 


Inadequate 


16 


15 


8 


16 


14 


17 


15 


20 


19 



Source: 5 



17H 



176 



3* The percentage of cardloloslts who attend no cardiovascular 
course or meetings ranges from 1-17 percent, depending upon 
the subgroup* The average would appear to be less than 10 
percent. 

4. Approximately 7S percent of the cardiologists believe the op- 
portunities offered are adequate. 

An important factor affecting the continuing educational needs of the cardi- 
ologist could be his original training experiences . Tables 4 and 5 contain 
the responses to the statement "Training in this Topic Too Limited—" . It 
is apparent that: 

1 • Many cardiologists believe they received inadequate training ex- 
perience in : pediatric cardiology (47 percent); phonocardiography 
(41 percent); echocardiography (74 percent); vectorcardiography 
($S percent); coronary angiography (50 percent); biochemistry 
(46 percent^; physiology (43 percent); biostatistics (S9 percent) 
and bioengineering (6S percent) • 

2. Differences between the subgroups varied considerably in a number 
of areas: phonocardiography (29-S9 percent); echocardiography 
(60-96 percent); coronary angiography (29-76 percent) and bio- 
engineering (53-86 percent) . 

By examining the responses of cardiologists who indicate (1) their training 
was "too limited" and (2) such training is of either "medium" or "high" 
importance for the training of physicians going into cardiological practices 
similar to theirs, a measure of training inadequacy or insufficiency is ob- 
tained. Prom this perspective, training was seen as insufficient by over 
one-third of the respondents in the following areas: 



Area 



Percent 



CPC Pediatric 
Pacemaker follow-up 
Echocardiography 
Vectorcardiography 
Coronary angiography 
Peripheral angiography 
Swan-Ganz right heart 



34 
35 
55 
34 
42 
39 



catheterization 
CV biochemistry 
Pulmonary physiology 
Biostatistics 
Bioengineering 



44 
38 
40 
39 
41 
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TABtB 4 

PERCENTAGE OF CARDIOLOGISTS INDICATING TRAINING TOO LIMIIED 







Institutional 


Nonolnstitutional 


Type of 
Training 




Primary 


Secondary 


■ ■ » ■ ■ 
Primary 


Secondary 


AH 


Under 
40 


Over 
40 


Under 
40 


Over 
40 


Under 
40 


Over 
40 


Under 
40 


Over 
40 


Exoerlence in Clinical 
Care. Research and 
Teaohtna 




















Cardiac Patient Caret 




















Pediatric 


47 


47 


32 


8S 


44 


48 


43 


47 


57 


Medical 


10 


3 


4 


1 


10 


2 


11 


6 


17 


Surgical 


35 


33 


34 


3S 


36 


28 


35 


29 


46 


Coronary Care Unit 


30 


20 


44 


17 


33 


22 


27 


27 


50 


Pacenrnker Insertion 


32 


11 


41 


24 


50 


17 


42 


32 


70 


. Cardiovascular Research: 




















Basle 


31 


29 


29 


40 


30 


26 


27 


27 


42 


Clinical 


26 


28 


23 


28 


20 


21 


25 


29 


31 


Laboratory Dlaonostlo 
Teohnioues 




















Electrocardiography 


11 


11 


9 


7 


15 


8 


9 


8 


16 


Phonocardiography 


41 


31 


29 


33 


35 


30 


46 


36 


59 


Ediocardlography 


74 


61 


70 


60 


71 


72 


75 


78 


96 


Exercise Tolerance 
Testing 


32 


32 


33 


38 


35 


34 


23 


32 


37 


Vectorcardiography 


55 


48 


SO 


58 


55 


50 


52 


55 


70 


Angiography: 




















Cardiac 


30 


9 


34 


25 


39 


14 


32 


27 


61 


Coronary 


50 


29 


60 


44 


49 


39 


68 


54 


76 


Peilpheral 


55 


50 


50 


56 


53 


53 


44 


53 


69 


Cardiac Catheterlsatlon 


26 


7 


22 


28 


42 


43 


32 


26 


48 
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TABLE 5 

PERCENTAGE OF CARDIOLOGISTS INDICATING TRAINING TOO LIMITCD 



Laboratory and 
Classroom 
Instruction 


All 


Institutional 


1 

Non-Ins titutional 


Primary 


Secondary 


Primary 


Sedondary 


Under 
40 


Over 
40 


Under 
40 


Over 
40 


Under 
40 


Over 
40 


Under 
40 


Over 
40 


C-V Anatomy 


31 


37 


38 


*• 

42 


35 


36 


29 


28 


26 


C-V Physiology 


2S 


22 


26 


27 


33 


27 


18 


24 


29 


C~V Biochemistry 


46 


50 


54 


44 


59 


45 


47 


35 


44 


C-V Pathology 


28 


40 


21 


43 


27 


34 


27 


25 


24 






54 


50 


57 


33 


41 


38 


31 


32 






35 


28 


35 


35 


25 


28 


22 


33 




CO 


b O 








ou 








Pulmonary Physiology 


43 


47 


39 


50 


34 


40 


42 


38 


49 


Hypertensive Renal 


25 


39 


29 


30 


18 


29 


21 


18 


22 


Disease 




















Peripheral Vascular 


34 


60 


29 


35 


32 


40 


32 


32 


28 


Disease 




















Cerebral Vascular 


32 


56 


39 


28 


41 


46 


29 


24 


22 


Disease 




















Bios tcktis tics 


59 


60 


59 


63 


64 


58 


60 


44 


63 


Bioengineerlng 


65 


53 


56 


67 


77 


55 


65 


55 


86 



Source: 5 



ERIC 



179 



The majority are in newly differentiated areas . Echocardiography training was 
found inadequate by over one-half of those responding. 

Another important factor effecting the continuing educational needs of the cardi- 
ologist could be the role of , certification and recertification in our future national 
health care system'^. It hah recently been recommended that "the feasibility 
of recertification, relicensure, and the use of a scheme of Incentives as a 
mechanism for motivating physicians to maintain a high level of professional 
competence should be exploited" 3. At the present time, less than 66 percent 
of all cardiologists have their boards in internal medicine, and less than 15 per- 
cent are certified in cardiovascular disease. If the requirements for practicing 
cardiology were made more stringent, it is likely that a large number of indi- 
viduals would need to have future training and course work in order to demon- 
strate competence in the field. The Physician Reassessment Test Program 
currently being Jointly developed by the American College of Cardiology and 
the American Heart Association could be of assistance in idertifying for the 
cardiologist his areas of strength and weakness, thus pinpointing for him 
which courses might be most valuable to him. 



COMMENTS OF CARDIOLOGY TRAINING PROGRAM DIRECTORS REGARDING 
EDUCATIONAL NEEDS 

As one of the groups most involved in the continuing education of the cardi- 
ologist, the comments of the training program directors seem quite relevant. 
Many directors recognize the need for varying levels of training and course 
work in order to fit the varying roles and levels of competence required to 
practice cardiology. Thus not all cardiologists need to be trained in a similar 
fashion. A number of training program directors strongly recommend physician 
assessment tests and recertification; some even recommended that these be 
required now by all cardiologists . 

Many of the directors of larger training programs believed one of the major 
problems was stable and adequate funding of their programs. A number stated 
they needed additional faculty. 

For many of the smaller training programs, a frequent point raised by the 
directors centered around the need for pooling of the teaching resources . By 
this, they meant patient material, types of procedures available, and audio- 
visual facilities particularly in the basic sciences . In regard to this latter 



2 Building a National Health-Cere Syste m. Committe for Economic Development, 
477 Madison Ave , New York, N.Y., 1973. 

^ ML. 
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point, the need for a core curriculum was frequently expressed. Several pro- 
gram directors suggested the need for a separate television channel for physicians* 
particularly for showing national scientific meetings • 

SUMMARY AND CONCLUSIONS 

The continuing educational needs of the cardiologists are currently varied and 
diverse . They appear to be influenced by: 

1 • The type and content of his original training 

2 • The role and age of the cardiologist 

In the future « continuing educational needs will be influenced by: 

1 • The role of certification and recertiflcation in a national health 
care system 

2, Regional considerations 

3 • Advances in medical knowledge 
4. Stable funding 
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CHAPTER 7 

FUTURE MANPOWER NEEDS IN CARDIOLOGY 
Walter H. Prltchard and Walter H. Abelmann 



INTRODUCTION 

Evidence obtained from our study suggests that a lalssez-falre or unplanned 
medical system results In wide variations. Inequalities and Inadequacies In 
the distribution of physician specialists Including cardiologists . The Inade- 
quacies of past planning for health manpower raise serious questions about 
traditional approaches to manpower studies and predictions for the future. 
On the other hand, Badgley and co-workers ^ recently critically reviewed six 
methods of assessment and projection of needs for health manpower. They 
are: (1) Health Personnel/Population Ratio; (2) Demographic Projection; 
(3) Need for Health Services; (4) Supply and Demand; (5) Functional Analysis; 
and (6) Target-Setting Approach. 

The method used by us to assess manpower needs In cardiology Is that of 
analyzing the number of active cardiologists available for patient care per 
100,000 population (Health Personnel/Population Ratio).' This has provided 
a figure from which correlations of different kinds have been made. Such 
physician ratios per 100,000 population can also be used to estimate future 
needs. The major limitation of this approach Is that It Is based on a ratio for 
which scientific and technical advances , changing demands and expectations 
are not taken Into account. 



MANPOWER NEEDS BASED ON CHANGES IN CARDIOLOGIST/POPULATION RATIO 

The overall ratio of cardiologists to population In the United States Is 5.1/100,000 
(Table 7, Chapter Three). In one census division, the ratio Is as high as 
8.0/100,000. If one assumes that the population will Increase at the rate of 
1 percent per year, projections of the manpower needs In cardiology can be 
made for following years using various ratios of cardlologlsts/100,000 popu- 
lation. Table 1 shows such projections by census division through 1976 using 
ratios of 5,6, and 7 cardiologists per 100,000 population In all census divisions. 
Losses to the population of cardiologists from deaths and from retirements are 
estimated by using factors discussed In detail In Chapter Eight. An assumption 
Is made that the cardiologist over 65 will have a decreasing activity rate as a 
cardiologist with the passage of time, even though he may classify himself as 
active. For pJannlng purposes It Is estimated that the oluer cardiologist will 



1 Badgley, R.F., Bloom, S., Mechanic, D., Pearson, J.C, and Wolfe, S.. 
"International Studies of Health Manpower: A Sociological Peispectlve" , 
o Medical Care . 9:235-252, 1971. 
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TABLE 1 

Projection of Cardiology Manpower Needs: 1972 Through 1976 







Ratios Per 100,000 Population 






Present 
Ratio 


Projected Ratios 


Census Division 


Population (M) 


5 


6 


7 


Miadle Atlantic 


0*7 O 
6/ m£ 


O .11 








N6W Lncfiana 


11 ft 


7 n 








boutn AtianuLc 


7 


■> ft 








racitic 


9 A ^ 
0 


S 7 




79 


344 


Mountain 


ft 1 


4.1 


74 


157 


240 


East North Central 


40.3 


3.8 


483 


886 


1288 


West South Central 


19.3 


3.6 


271 


464 


657 


West North Central 


16.3 


3.4 


262 


425 


588 


East South Central 


12.8 


2.5 


321 


449 


577 


Total number needed in 1972 




1411 


2522 


4062 


Additional Cardiologists Needed by 1976 due t. : 








Population growth @ 1%/year 




530 


637 


743 


Death and retirement 




1063 


1063 


1063 


Inactivity for over 65 age group 




346 


346 


346 








1939 


2046 


2152 


Total Additional Manpower Needs Through 1976 


3550 


4568 


6214 


Active cardiologists through 1976 




12632 


13850 


15496 



o lb5 
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be 50 percent active. 

Thus, If we had brought all regions of the country up to a ratio of six cardiolo- 
gists per 100,000 population (In 1972), we would have required 2,522 more 
cardiologists than we had. When we project ahead through the year 1976 taking 
Into account population growth, death and retirement, and Inactivity of cardi- 
ologists over 65 years of age, 2,046 additional cardiologists would be required 
making a total of 4,568 needed. 

If numbers of cardiologists and not their practice location are the only concern 
then 4,560 cardiologists would be produced in a little over five years' time with 
either an annual graduate output of 800 or with an Incremental increase per year 
of about 10 percent. The estimate of 4,568 required wa^ made under the theo- 
retical assumption that these individuals would be distributed where they were 
needed. Clearly, two additional factors effect the time when this proposed ratio 
might actually be achieved; 

1. The classes of 1971-72 and 1972-73 have graduated and are in 
practice at this time. It is not known where they are practicing • 
but in all likelihood they are disproportionately clustered in 
areas which have cardiologist to population ratios well above 

6.0 per 100,000. 

2. With the 1971-72 and 1972-73 graduates already "in place", 
achieving the suggested national norm of at least 6.0 per 
100,000 in all census divisions will require at least one year 
and possibly more than the five indicated in the analysis. 

From the Cardiovascular Training Program Questionnaire of 329 institutions pro- 
viding one or more years of training in cardiology, it was determined that they 
had 1,278 trainees. It was also estimated that approximately 800 will complete 
their training each year. However, to meet the additional manpower require- 
ments of 4,568 cardiologists by 1976 estimated above, It would require an 
increase of 100 to 900 for the number completing training each year. Since the 
training program directors Indicated that they could accommodate 58 percent 
more trainees if adequats funding and staffing were available, we probably have 
adequate facilities for training cardiologists at the present time. 



MANPOWER NEEDS AND TRAINING PROGRAMS FOR DIFFERENT TYPES OF 
CARDIOLOGISTS 

In estimating the total numbers needed by using the ratios of cardiologists per 
100,000 population, no consideration was given to the medical needs of cardi- 
ology or to the types of cardiologists to be trained. From the profile studies 
of the cardiologists* r< \ four types of cardiologists were Identified: 
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Internist Cardiologist - Non-Institutional, Secondary 

Clinical Cardiologist - Non-Institutional, Primary 

Cardiac Specialist " Institutional, Primary 

Academic Cerdlologlst - Institutional, Secondary 

If we now look at training needs and projections In terms of these categories, the 
problem can be brought Into sharper focus • 

Internist-Cardiologist (Non-InstltutlonaL Secondary) . 

The Intemlst-Cardlologlst will provide general medlcfil and cardiac care 
for most of his patients , but will rely on Cardiac Specialists for support 
in the more complex cardiac problems . He will be familiar with diagnostic 
ECG, acute Infarction and will function as a primary physician but at a 
higher level than the generallst. There are presently approximately 500 
training programs In Internal medlclre. The Internist-Cardiologist could 
receive his training in a program of Internal medicine if it were to Include 
sufficient clinical cardiology embracing the problems of hypertension 
coronary care« ECG X-ray Interpretation* etc. A three year program In 
Internal medicine should Include at least six months in cardiovascular 
disease . Thus , his particular tasks would be to be aware of, and con- 
cerned with, the relatively routine management of common cardiac con- 
ditions and to become a competent electrocardlographer with skill levels 
In these areas In excess of the average Internist. He should have con- 
siderable exposure to the use of drugs in the management of heart disease 
particularly diuretics and antl -arrhythmic agents . He would acquire 
these specific skills by an extended activity in the heart station and 
In a coronary care unit. If his program in internal medicine cannot offer 
at least six months in cardiology, he should have a year of cardiology 
training elsewhere to Insure competence In this area. 

The number of Internist "Cardiologists should be large. Approximately 
4,500 physicians are currently Identified In this particular role and more 
might be needed. Improved programs In Internal Medicine could reduce 
the number of special cardiology training programs required. Since 
these programs are now financed by hospitals, they should not require 
government support. 

Clinical Cardiologist (Non-InstUutlonal. Primary) . 

This cardiologist is usually non-instltutionally based but may be in an 
institutional setting and, in that event, will see a substantial number 
of referred cardiac petients from his institution. He will spend more 
time In consultation, may participate in the Interpretation of electro- 
cardiographic records in a more formalized institutional department, and 
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may be a chief of a heart station In o smaller center. He has a knowledge 
of the value of vectorcardiography, echocardiography, phonocardiography, 
cardiac catheterization and coronary arteriography. He does not neces- 
sarily practice these skills In a "hands-on" role. He will be more In 
demand for clinical consultations and may function also as a director of 
a coronviry care unit In a community hospital. 

He win provide expert clinical care for cardiac problems end will work 
closely with the more highly skilled Cardiac Specialist and Academic 
Cardiologist. He will also be called upon to help manage the post- 
operative problems of surgery, and arrhythmias, and although he may not 
be primarily concerned with pacemaker and catheterization techniques, 
he must be aware of their application and their general use In patient care. 

We believe he should have greater in depth training in cardiology than the 
Intornlst-Cardlologlst. He requires two years of training In cardiology. 
This should be spent largely In electrocardiography, coronary care and 
some of the more specialized clinical aspects of cardiology such as 
evaluation for cardiac surgery, etc. The Individual should also spend 
3-4 months in the cardiac catheterization laboratory and In the Indirect 
measurements laboratory. In this way, he will have Intimate exposure 
to the indications for and the problems encountered in the procedures 
and the interpretation of data derived from the procedures. Ideally, he 
would also be Involved In a clinical research project and would be know- 
ledgeable in assessing and contributing to clinical trials of drugs or 
surgical procedures. A two year program in cardiology seems optimal. 
A minimum of one year in unusual circumstances might be sufficient. 

The number of Clinical Cardiologists needed might be approximately six 
to seven thousand. Hospital funding for these training programs should 
continue and need not be financed by the federal government . 

Cardiac Specialist (Institutional. Primary) . 

He Is Identified as being generally younger, a product of a formal training 
program and Is Institutionally based. He may be a director of, or an 
Important physician in, a catheterization laboratory, but will also have 
greater knowledge and competency In management of certain specific 
areas of clinical cardiology than the Clinical Cardiologist. He will 
devote more of his time to research and teaching than the Clinical 
Cardiologist. If reglonallzatlon of cardiac care occurs, he will occupy 
a position of great Importance In the diagnosis and management of the 
more complex problems in a tertiary care center. He will be the con- 
sultant for major problems In this center as well as the specialist In 
the catheterization laboratory and the non-invesive techniques laboratory. 
While certain of these individuals will spend their careers In an Institution, 
some will provide these services from a private office. Ultimately they 
may cease providing such service and attend more to the aspects of clinical 
cardiology as they become older. 
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Attention should be gtven in training such that emphasis on clinical skills 
for this person, as well as technical skills, are developed in the future. 
Training programs should assure the specialty of cardiology that the 
Cardiac Specialist is not over-produced and that his present scope of 
acti^/ity Is broadened to Include a more extensive clinical base than 
exists m some institutions today. 

Standards for cardiac diagnostic and surgical centers have recently been 
developed in a report submitted by a committee of the American Heart 
Association which recommends that those centers dealing with aduU 
patients with heart disease should perform a minimum of 250 crrdlac 
catheterizations and 150 operations employing extracorporeal circulation 
per year. Centers dealing with both pediatric and adult patients shoidd 
perform a minimum of 350 catheterizations and 200 operations employing 
open heart surgery per year. If such recommendations are eventually 
accepted by agencies planning for future heal*h care or by Insurance 
companies presently funding these procedures. It will mean the elimination 
of many smaller centers In community hospitals now performing too few 
to qualify. It will restrict these efforts to groups of physicians highly 
skilled In the procedures and to large centers . This Is a desirable goal 
for the future . It would be hoped that these centers would Institute 
training programs which would be smaller in number but better in 
quality and more comprehensive in nature than the programs available 
for training for the Internist-Cardiologist or the Clinical Cardiologist. 

The current number of physicians attempting Subspecialty Certification 
would Indicate that current training programs are probably adequate to 
provide the manpower pool for this group of cardiologists, bearing In 
mind the potentially useful duration of their careers could be as long 
as twenty years . Clearly there Is a limit to the number of coronary 
arterlographers and echocardlographers that are needed. One to two 
thousand of this type of physician appears to be reasonable In the total 
number of practicing cardiologists . 

Academic Cardiologist (Institutional. Secondary) . 

His role is not definable within a single profile and he will not 
spend the majority of his time In direct patient care. He will have some 
of the training and clinical expertise of those In other categories des- 
cribed above, such as at least one year In clinical cardiology, but he 
will also be Involved more In basic resi-'-icn, clinical Investigation, 
teaching or administration. The ^^ademlc Cardiologist needs exposure 
to many, but not ell, of the above disciplines and, in addition, training 
In basic science, the scientific method and basic and clinical research. 
I!is training should extend beyond a one-year cardiology fellowship to 
include two or three years of which one or more should be devoted entirely 
to research. 
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The numbers of such individuals would be determined by the requirements 
of scientists, instructors, leaders end teachers. Three to five individuals 
per medical school with dispersion of some of these across community 
lines would be the order of need. However, there would be several indivi- 
oua^s straddling an Academic or Cardiac Specialist career at all times, and, 
therefore, would be available to conduct some academic affairs within In- 
stitutions . 

Presently there are too few of these people in this category and from our 
study, it has been found that there are presently approximately two funded 
but unfilled positions In each of the 190 programs responding completely 
to the Training Program's Survey. Thus, there Is an Immediately definable 
and unmet need for this type of cardiologist, although some of the pffSltlons 
could also be filled presumably bv the group identified as the Cardiac Speci- 
alist. A reasonable estimate is that from 400 to 500 additional Academic 
Cardiologists should be developed from the training programs within the 
next five years . These programs are most appropriate for sponsorship 
by the federal government. 

In summary of this section, it appears that there are four types of training pro- 
grams needed to provide the cardiology manpower for the future . The first is 
an Improved program In cardiology for residents In Internal medicine at any of 
the approximately 500 programs already approved. The second is a one or 
two year program In clinical cardiology which could be given at any of the 329 
Institutions providing longer training In cardiology. The third type of training 
could be given In perhaps 100-150 Institutions which possess a relatively 
sophisticated department of cardiology providing excellence In specific skill 
areas such as indirect methods, stress testing, cardiac catheterization and 
coronary arteriography. The fourth type of program would be restricted to those 
institutions which. In addition to training Cardiac Specialists, can provide an 
academic atmosphere and opportunities for research. Government funding 
probably Is required for the Academic Cardiologist training program and possibly 
also for the Cardiac Specialist program. 



COMMENTS 

From the Cardiologists' Training Survey it was determined that 70 to 80 per- 
cent of them were of the opinion that there were about the correct number of 
cardiologists in practice today. This may be true to accomplish today's goals, 
but it may not be true in view of the priority needs set forth in the report of 
the Chairman of the Heart and Blood Vessel Disease Panel of the National Heart 
and Lung Institute. The report of this panel made certain priority recommendations 
in various areas of cardiology requiring greater emphasis in the futur<3. If one 
were to carry out these recommendations on atherosclerosis, thrombosis, hyper- 
tension, sudden death, myocardial Ischemia, heart failure and vasculcr lesions, 
cardiologists will be needed In greater numbers than are present today. 
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There are variables which may alter the previous projections . Some tend to 
increase the needs while others decrease the needs for cardiologists. 

1. Factors increasing needs for cardiologists: 

a. Improvlni;} standards of care; i.e., increasing emphasis on 
screening for risk factors for coronary disease, earlier treat- 
ment of hypertension in a greater segment of the population, 
improved prophylaxis for rheumatic fever, etc. 

b. Improved financing of health care for all with National Health 
Insurance - it is probable that greater opportunity for intake 
into the health care :^/stem will be available, and this will 
lead to an increased demand for more and better care. 

c. DevelopmeT>t of new diagnostic and surgical techniques - a prime 
example is that of the coronary artery bypass operation and the 
development of an artificial heart. 

d. Restriction on numbers for foreign graduates entering the country. 

2. Factors decreasing needs for cardiologists: 

a . Improved productivity of cardiologists such as better organization 
of group practice, use of computer techniques for history storage 
and retrieval, and general increased use of nurses, dietitians 
and physician-assistants -for some aspects of cardiac care. 

b. Research developments such as improved pharmaceuticals with 
less toxicity and greater potency in anti-lipld treatment, anti- 
hypertensive treatment, etc., so that less observation of patients 
is necessary than at the present time. 

Figure 1 Is a schematic representation of factors affecting the prediction of 
the cardiologists' manpower needs. 
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PROBLEMS OF DISTRIBUTION OF CARDIOLOGISTS 

In projecting the future needs for the types of cardiologists referred to above 
another problem also arises - their regional distribution. We have already 
identified some maldistribution of all physicians including cardiologists. 
One might inquire whether there is any relationship of the geographical dis- 
'oibution of cardiologists and the prevalence of, and disability from, cardio- 
vascular disease. Although tliis question may be considered pertinent to the 
evaluation of the relative adequacy of physician manpower needs, neither 
evaluation of data available nor acquisition of new data were within the scope 
of the study. Review of available mortality data, however, indicates that 
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FiQure 1 

Schematic Representation of Factors Affecting 
The Prediction of Cardiologist Manpower Needs 
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significant regional differences exist in death rates from cardiovascular disease^. 
Thus, for example, the death rates for coronary heart disease for white males 
aged 45 to 64 years are highest in the Middle Atlantic region, followed by the 
rates for the South Atlantic and New England regions, and art lowest in the 
Mountain region^, thus paralleling the distribution of cardiologists. On the 
other hand, the death rates from hypertensive disease are highest In the South 
Atlantic and East South Central regions, for both whites and non-whites. In 
no evident relation to distribution of cardiologists'*. 

The question is — can one be assured that the projected numbers of carulologtsts 
to be trained will locate In the areas of regional need? How can one prevent 
the North East and Middle Atlantic areas from further Increasing their lUpply 
while at the same time be assured that other areas such as the East South 
Central will gather enough for its requirements ? This is a fairly crucial ques- 
tion, but until national goals of distribution are set and methods to Implement 
them developed, the present conditions will continue to operate to the dis- 
advantage of the deprived areas and thus further aggravate the present situation. 

It has been stated recently that location of doctors may be more directly related 
to a state's per capita Income regardless of the presence of medical schools 
In the area. The finding that many states with higher per capita Income hove 
more doctors per 100,000 people than states with more medical schools could 
ease the agitation in some areas for the establishment of more schools to pro- 
duce more physicians. If this be true, then improvement of per capita income 
of the states may be more Important than additional medical schools to pro- 
vide the attraction for physicians . 



SUMMARY AND RECOMMENDATIONS 

1. On the basis of a cardiologist to population ratio of 6 per 100^000, it is 
projected that approximately 4,600 more cardiologists are needed In 
the five year period ending December 1976. 

2. Four functional types of cardiologists are identified and their suitable 
numbers and their training needs are suggested. 

3. The problem of maldistribution and some factors altering the projected 
needs are briefly discussed. 

4. The standards for cardiovascular diagnosis and surgical centers developed 
by the American Heart Association and the Inter -Society Commission for 
Heart Disease Resources should be implemented. 

2 

Moriyama, I. A., Krueger, D.E., and Stamler, J., Cardiova scular Disease in 
the United States . Harvard Urtiverslty Press, Cambridge, 1971. 

3 



Ibid., p. 65. 
O ^ Ibid., p. 172. 
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CHAPTER 8 
THE ADVISORY COMMITTEE'S DATA BASE 
Robert C. Mendenhail and the USC DRME Staff 



INTRODUCTION 

The discussions in the preceding chapters were necessarily selective. The 
Advisory Committee, assisted by USC DRME, worked with technical reports 
and analyses relating to each of the study's surveys and prepared the dis- 
cussions deemed appropriate for a final report. In this chapter, the statistical 
tables and findings which support the preceding discussions are presented. 
However, data presented in earlier chapters are not repeated here unless their 
omission would create obvious gaps in the presentation. With these data an^i 
those presented in the previous chapters, the reader has access to all data 
believed to be important in the particular topical areas. 

Data will be presented as they were obtained through each of the study phases. 
They will be presented for each of the survey instruments without regard to their 
application to any one of the study's research objectives. Integration of data 
obtained from the studies as it pertains to a research objective has been made 
in the Advisory Committee's presentations. Discussion will be limited to that 
necessary for an understanding of the data presented in a table or a series of 
tables. The utility of certain data will be noted as well as their limitations. 



USC DRME CARDIOLOGY PROJECT STAFF 

Many individuals within DRME and in organizations across the country per- 
formed important roles for this project. Some were involved almost continuously 
(as the DRME Staff), others assisted in a technical review capacity, and still 
others made the resources of their particular organization available as the study 
needed information. The list of individuals which follows is by no means ex- 
haustive; rather it singles out those whose involvement was essential or whose 
contribution made a marked impact on the chapter and quality of the pro;ect. 

Beginning with individuals not part of the DRME: 

Hilmon Castle , M.D., Chairman, Department of Family Medicine, 
University of Utah School of Medicine, contributed as a cardiologist, 
evaluator and physician who understands the characteristics of both 
small urban area and rural medicine. Many useful ideas regarding 
the design of study instruments were obtained from him. 
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George Mixter . MvD., Department of Medical Education, American 
Medical Association, assisted in the design of the Cardiovascular 
Training Programs Survey and made his resources regarding training 
programs available to us. 

Cameron Brown , Department of Medical 'iducation, American Medi- 
cal Association, assisted with the location of those institutions 
which train cardiologists. 

lames Hauq . Survey Research Center, American Medical Association, 
provided the physician biographical data and address Information 
which constituted the source listing for over 95 percent of the 
physicians in the study. These data permitted comparisons which 
were important methodologically and practically. He and his staff 
made useful recommendations regarding content of study instruments 
as well. 

Gene Roback , Survey Research Center, American Medical Association, 
reviewed study designs and provided extensive physician data . She 
was a ready and responsive source of information whenever requests 
were made. 

Donald T. Fredrickson . M.D. and Irving S. Wright . M.D., Inter- 
Society Commission for Heart Disease Resources, were particularly 
helpful during the early months of the study in assessing the adequacy 
of existing statistics regarding cardiovascular disease and reports 
related to standards in cardiology. 

David S. Blankenhorn ^ M .D. , Professor of Medicine and Chief of 
Cardiology, USC School of Medicine, participated In study design 
plans and made his staff available for whatever pre-test activities 
were needed. 

Fr ancis Y. K . Lau , M.D., Professor of Medicine and Chief of Cardiology, 
Los Angeles County/USC Medical Center, was an active partner in 
all design, testing and analysis phases for the project. Dr. Lau's 
contributions to the Cardiology Professional Diary and the Cardio- 
vascular Training Programs Survey designs were particularly important. 

The DRME Staff participants: 

Tudilynn T. Foster , Ph.D., provided evaluation consultation and con- 
siderable encouragement at important study decision points . She 
developed the original DRME proposal and general design for the study. 

Data preparation, statistical design, programming and computer pro- 
cessing was the responsibility of Roger A. Girard , Ph.D. In addition, 
he worked as a dally partner In formulating analysis plans and In 
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ossessment of the data which were generated by those plans . 
Richard Neville, M.A., was equally involved in these activitleL*. 
He worked closely with the analysis staff in formulating the 
specific statistical analyses and performed the necessary pro- 
gramming to accomplish them. 

Individuals who worked in conceptual design areas. In study 
field testing, in analysis planning and in actual analysis and 
interpretation of results were with the project almost totally for 
no less than a year and in most instances for the entire time 
period . 

Sharon Perrott . M.A., participated in the last three 
studies and had a major role in the log-diary analyses 
as well as the preparation of this report. 

Kathryn McCreary , M.A., contributed to all study phases 
with primary responsibilities for the manpower reports. 

Dana Rico . M.S. , contributed to each of the study phases, 
particularly the log-diary phase. 

Beth Auqsburger . M.S., participated In both training 
studies with a primary Involvement in ihe study addressed 
to cardiologists . 

Brenda Svanberg , participated in the initial cardiology 
survey and the data preparation activities for each of the 
studies . 

Technical editing assistance and advice regarding level of detail for 
reporting was given by Muriel Wolkov /, M.A. 

Data preparation activities were ext^insive. Data had to be checked, 
coded and then prepared for eventual computer processing. Those 
primarily Involved In this activity Included: 

Phillip Abrami 
Deborah Abrami 
Monica Johansson 
Jeff Mendenhali 
Dorene Weinstein 
Stuart Wilbur 

The secretarial staff under Maria Radovitch has been outstanding. Those 
who were most Involved in this work include: 
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Roberta Natschke 
Monica Johansson 
Angela Crew 
Sherry Roodhouse 

The Inctructional Media Staff under Willi am E. Millard . Ed.D., readily 
accommodated the project's demands for graphic works. Lynda Pummel . 
Dan Garcia and their artists did the countless art work and design tasks 
which were required . 



CURRENT CARDIOLOGY MANPOWER AND ITS DISTRIBUTION 

The tables and figures contained in Chapter Three were compiled from (1) 
statistics obtained through the Initial Cardiology Survey, (2) the "master file" 
of all eligible cardiologists, (3) the American Medical Association's statistics 
regarding physician distributions by type of specialty, (4) the U.S. Bureau of 
the Census, U.S. Census of Population: 1970 and (5) Rand-McNally's ZIP 
Code Atlas: 1969. Data generated in this study were always used in preference 
to data from other sources . Secondary corroborative statistics (such as from 
the American Board of Internal Medicine) were used as appropriate and are 
clearly so designated when used. Table 1 presents distributive statistics for 
physicians as of December, 1971.* 

Statistical tables used by the Advisory Committee, but not included in their 
discussion chapters, pertain to distributions by community size, practice ar- 
rangements, age groupings and certification. They are included here with 
limited discussion for the reader who desires additional information. 

Table 2 presents distributions for Primary Cardiologists and Secondary Cardi- 
ologists by community size. 

The practice arrangements selected by cardiologists are summarized in Table 3 . 
This table gives distributive statistics for Primary and Secondary Cardiologists 
by specific practice arrangements under either Non-Institutional or Institutional 
practice. The distributions in this table are basic to all presentations wherein 
discussions relate to the combination of Primary or Secondary and Institutional 
or Non-Institutional . It will bu noted that: 

o 64 percent of the Primary Cardiologists and 84 percent of the 
Secondary Cardiologists are in Non-Institutional practice. 

o 31 percent of the Primary Cardiologists and 12 percent of the 
Secondary Cardiologists are in Institutional practice. 
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* This table also appears as Table 1 in Chapter Three. 
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TABU 2 

DISTRIBUTION AND PCRCENTAGE OF CARDIOLOGISTS 
WITHIN MCDICAL SERVICE COMMUNITY 
BY SPECIALTY 



MEDICAL 
SERVICE 
COMMUNITY 
SIZE 

INTERNAL 


FYimary 
Cardiology (CD) 


Secondary 
Cardiology (CD) 


AH 

Cardiology (CD) 


Number (N) 


Percent (%) 


Number (N) 


Percent {%) 


Number (N) 


Percent (%) 


25,000 


83 


30.2 


192 


69. 


8 


275 


100.0 


50,000 


229 


39.8 


347 


60. 


2 


576 


100.0 


100,000 


346 


^14. 8 


426 


55. 


2 


772 


100.0 


200,000 


429 


53»2 


377 


46. 


8 


806 


100.0 


400,000 


344 


57.0 


259 


43. 


0 


603 


100.0 


600,000 


266 


62.9 


158 


37. 


1 


425 


100.0 


800,000 


240 


58.1 


173 


41. 


9 


413 


100.0 


1,000,000 


667 


59.9 


446 


40. 


1 


1113 


100.0 


2,000,000 


386 


61.6 


241 


38. 


4 


627 


100.0 


3,000,000 


238 


59.9 


159 


40. 


1 


397 


100.0 


4,000,000 


120 


55.6 


96 


44. 


4 


216 


100.0 


5,000,000 


479 


55.8 


379 


44. 


2 


858 


100. G 


TOTAL 


3829 


3253 


7082 



Source : 2 
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Age as related to Sr!<)cialty and practice was Important in several analyses. 
Table 4 provides age-grouped distributions by Non-Institutional and Institutional 
practice modes and by Primary and Secondary specialty. The 60 years -and -over 
group shows no significant differences. The 40 through 59 year age group differs 
from the other groups in important respects: 

o 26 percent of Primary are in Institutional practices compared 
to 1 1 percent for Secondary; 

o 70 percent of Primary have Non-Institutional practices while 
85 percent of the Secondary are in this practice category. 



The under 40 age group displays very large differences: 



o 43 percent of the Primary and 71 percent of the Secondary 
are In Non-Institutional practices; 



o 47 percent of the Primary and 22 percent of the Secondary 
have Institutional practices . 



The differences noted In the under 40 group may be partially explained by the 
predominance of Primary Cardiologists In medical school and hospital -re la ted 
clinical settings. Overall, the numbers are not very large and a preponderance 
of Primary Cardiologists In the teaching -related activities would account for 
most of the differences . 



Age Distribution by Census Divisions 



The age composition of the physician group will have a direct bearing on that 
group's stability over time. Ignoring for the moment the fact that the younger 
cardiologists will have the most recent exposure to the latest diagnostic and 
treatment techniques and hence constitute a group which Is qualitatively dif- 
ferent from the older cardiologists, the point at Issue In the age distribution 
data at this time Is the stability of the cardiologist population In a particular 
area. Tables 5,6, and 7 provide age-grouped distribution by census division 
for all active cardiologists . These data were generated from both AMA statistics 
and survey findings. From inspection of Table 5 for cardiologists under age 40 
and Table 7 for cardiologists over age 60 it is observed: 



o Middle Atlantic has the least favorable profile - 22 percent 
under 40 and 29 percent over 60. 

o New England has more under 40 (29 percent) than any area 
except the South Atlantic but also has the next largest group 
over 60 (22 percent). It would appear that this division Is 
at least holding its own. 
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o South Atlantic has the most favorable profile - 31 percent 
under 40 and 16 percent over 60. Much of this favorable 
status is explained by the relatively high concentration of 
federal physicians within this geographic area. 

o All other divisions have proportionately greater numbers 
under 40 and would thus tend to be in a relatively stable 
cardiologist manpower position. 

One index of manpower stability which could be constructed from these data 
would consider only the cardiologists under age 60 in the effective manpower 
ratios . The obverse index would be based on those ovar 60 and would make 
the assumption that all of them needed to be replaced in a relatively short 
period of time. Certainly, manpower projections should not ignore the age* 
grouped data provided in these tables because longevity in practice is directly 
correlated with physician age. 



CardioloQist's Age and Related Specialty Factors 

Age is correlated with wnether or not the cardiologist is Board Certified in 
Internal Medicine and Cardiovascular Disease. Analyses of professional 
activity data in the section to follow indicate that Certification in Internal 
Medicine has no greater effect on the characteristics of the cardiologist's 
practice than being a Primary Cardiologist but that Certification in Cardiovascular 
Disease has the effect of (1) increasing the number of patients obtained through 
referral; (2) increasing the range and sophistication of diagnostic procedures 
actually used and {3) increasing the number of patient encounters which are 
cardiac rather than non-cardiac as primary clinical problems. 

Table 8 provides distribution statistics for cardiologists by practice mode and 
age groupings for those who are and those who are not specialty board certified. 
There is a direct correlation between age and certification for the Non-Insti- 
tutional cardiologists; the younger they are the less likely that they will be 
certified . This relationship holds for all age groups where It will be noted 
that for cardiologists over 60, 85 percent are certified. Among Institutional 
cardiologists, the opposite relationship exists; 30 percent under 40 years old, 
19 percent from 40 through 59 years, and 10 percent 60 years or over are certified. 
A partial explanation for the Institutional distribution may be that the uuder 40 
age group are a group who will, upon completion of their cardiovascular disease 
training, go primarily into Non-Institutional practice and thus are "cardiologiste 
in transition" , 

Subspecialty Board Certification in Cardiovascular Disease is presented in Table 9 
in the same format as used for Board Certification in Internal Medicine. The 
direct correlation between age and percentage certified observed for board 
certification holds in this distribution. For Institutional practices, the two 
groups under age 60 have comparable distributions. 
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Years Since Medica l Degree Relating to Certifica tion 

The average non-federal cardiologist was 4B years old; tbs federal cardiologists 
were seven years younger. In Tables 10, 11, 12 and 13 the relationship of age 
to Board Certification in Internal Medicine and Subspecialty Board Certification 
in Cardiovascular Disease is noted. 

Years of preparation for practice and the average amounts of time in preparation 
are noted in the section of this chapter devoted to the Cardiologist's Training 
Survey data and the Cardiovascular Training Programs Survey data. 



General Characteristics of Cardiologists' Practices 

The Advisory Committee In approaching the task of defining the roles which 
cardiologists perform has focused on the activities which characterize different 
practice modalities. In essence, what cardiologists do is the primary cateyori- 
zatlon factor. 

In the preceding section, tables supporting the Advisory Committee's manpower 
distribution analyses were presented. These included distributions by census 
division, age and age-related factors, distributions by types of practice and 
distributions by n^edical service community size. 

In this section, tables are presented pertaining to: 

o Patient sources 

o Distribution of time to professional activities 

o UtillEation of specialized skills and knowledge 

The tables support the discussion of cardiologists' roles provided in Chapter 4. 
In the section to follow, comparable data from the log-dlary study will be 
presented . The data have been tabulated in several ways to dccument the 
presence or absence of one factor as a primary contributor to the particular 
statistic. 

o Tables 14 through 18 relate to referral 

o Tables 19 through 22 relate to distance 

o Tables 23 through 26 relate to practice mode 

o Tablet 17 through 33 present the proportion of time In professional 
activities 
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o Tables 34 through 38 present statistics related to performance 

of selected cardiology activities 



Total Prof essional Time Compared to T o tal Cardi ol ogy Professional Time 

The Initial Cardiology Survey questionnaire asked for two estimates of pro- 
fessional time. The first was an estimate of total professional time allocated 
to the Indicated category. The second was an estimate of the proportion of 
that time which pertained to cardiology. Thus, an i>idividual could report 
"70 percent time in direct care of patients" and the proportion of that time 
allocated to cardiology might be 100 percent. The calculation, which Is nec- 
essary to determine total percent of professional activity time in a category 
which is cardiology-specific, i.e., column 3 below, was made to permit 
rapid comparisons and derivation of ratios . 

(1) (2) (3) 
Percent of Tot^l Percent of Activity Percent of Total 
Professional Time Time Applied to Time Applied 
Specialty Commited to Ca rdiology to QD 

Primary 60.8 x 80.3 « 48.8 

Secondary 75.3 x 38.4 « 28.9 

Under the assumption that the p-imary Cardiologist is, by definition, a specialist 
In cardlovascul<:r disease, one covM consider the difference between the total 
activity time (60.8 percent) and the total activity time which is cardiovascular 
(48.8 percent) as a me't^sure of non~.'>pecialist patient care. This difference 
amounts to 12 percent. 

The example given of altem^itlve ways of viewing the data contained In Table 27 
pertains to all professional activity tables in this section of the report. 



CARDIOLOGY PROFESSIONAL DIARY 

As noted previously, the data obtained througli the Cardiology Professional 
Diary study provided the most reliable information regarding the time devoted 
to types of professional activities as well as the actual activities themselves. 
, It would not have been possible, of course, to arrive at this conclusion con- 
' ceming quality of data obtained without data both from a questionnaire and 
from a log-diary for comparisons. 

In this section we will prese t, those statistics regarding professional activities 
obtained through use of the log-diary which are believed most pertinent to 
cardiologist's role definition. 
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This study was the principal method used to determine whM the cardiologists 
do within the context of a profesraonei day. The ohciracteristics of the log- 
diary, design considerations, sampling and analysis issues were discussed 
in Chapter Two, pages 18 through 39. 

It will be remembered that there were 364 cardiologists who kept this log -diary 
during an assigned five-day time period. The recording times were selected 
to ensure coverage of all days of the week at the same level. Having sampled 
days as well as individuals, the resultant statistics reflect a typical day within 
a typical week. 

The data are presented by the log-diary sections: 
o Activity Overview 
o Patient Care 

o Laboratory & Diagnostic Testing 
o Research 
o Teaching 



Activity Overview Data 

Data are presented in this section by cardiologists days and by units applicable 
to activities which occurred on thoso days. It is important, therefore, to con- 
sider the base for the table in interpreting the data which it contains. For 
example, there were 1,906 cardiologist days; about 23,000 patient encounters; 
and approximately 17,000 patients involved. Footnotes indicate data that 
has been weighted to provide a distribution equivalent to that which wo ild 
have been obtained if the cardiologists had been surveyed in proportion to 
their actual numbers v/ithin a cardiologist-type . 



Activity Overview Cor ite nt Anr.l vsis Categories 

The content analysis plan employed seven primary and six secondary classi- 
fication variab}es. The variable, "direct patient care" , was expanded to 
five; unspecified "personal time" was expanded to two; "travel" was expanded 
to three. In all, 49 recording classification possibilites wf-re established, 
of which only 29 categories were required. The content analysis plan is sum- 
marized below. 
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Figure 1 



Diary Activity Overview ConterJ: Analycis 
Classification Categories 



Primary CJasslfication 
Category 



Secondary Classification 
Category 



Direct Patient Care 

Teaching 

Research 

Professional 

Administration 

Personal 



General (unspecificed) 
Direct Patient Care 



1. Hospital Patients 

2. Office Patients 

3 . Emergency Patients 

4 . Laboratory and Diagnostic 



1 . Less than 1/2 day 



Testing 



2. 1/2 day or more 
Travel 



5 . Other 
Teaching 
Research 
Professional 
Administration 



1. Local Professional 



2. Long Distance Profe 

3. Personal 



ssional 



The combinations of a primary with a secondary classifi'^ation category had 
unique alpha numeric cedes designated for ease of memori-^ation and similarity 
to that which they described. The Eer.?5S5i classification categories employed 
to account for the tnta.l recorded time hrve not been used in any of the analyses 
which follow. 



Allocation of T im e to Profess ional Act! vir.i es Comparing Classification 
Questionnaire Responses to Log -Diary Responses 

Table 39 provides percentages of time obtained from the Cardiology Professional 
Diary and the Initial Classification Questionnaire for the same cardiologists. 
The differences in assessments based on retrospective judgment (classification 
questionnaire) and recordings as events occur (log -diary) are quite evident. 
The most significant conclusions from this table are as follows. 

The analysis of this table indicates the areas in which the cardiologists' estimates 
of time were least consistent with their recorded time. The cardiologists who's 
major commitment is in patient care over-estimated this category more than others 
(even with adjustments for travel); those whose unique expertise is in specialized 
research and teaching over-estimeted these activities more than others. Perhaps 
an individual's assessment of the amount of time allocated to activities is dir- 
ectly correlated with is personal assessment of the particular activity's importance; 
such a hypothesis is supported by the findings in this tabulation. Clearly, the 
table shows individuals do not consistently estimate their activity time accuiately; 
that if precision is required, then an approach such as tjj« log -diary is necessary. 
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A most Important conclusion for this project is that the estimated activity 
tim.es obtained from the Initial Cerdiology Survey reaulres some adjustment 
before they are used in manpower projections based on time commitments to 
professional activities. 



Patient Care General Time Allocations 

Table 40 provides the summary statistics for assessment of the detailed patient 
related data presented in the patient care section. It is apparent from this 
table that: 

o Non-Institutional cardiologists devote twice as much time 
to patient care as Institutional cardiologists. Their hospital- 
based time is 50 percent greater and with the exception of 
the Primary Institutional cardiologists, their time in laboratory 
and diagnostic testing work is equal. 

o Patient -related administration consumes about the same per- 
centage of time for all cardiologists. 

o Teaching activities for Non-Institutional cr.rdiolr.gists conr,ume 
about 8 percent of their time and ere primarily focused on teach- 
ing support staffs to perform spccifio tasks. 

o Teaching for the Institutional cardiologist accounts for 19 
percent of the.ir time and applies to all levels of physicians 
and support staffs. 

o Resecrch is an insignificant time consumer for the Non-Institutional 
cardiologist. 

o Research for Institutional cardiologists accounts for about 13 per- 
cent of their time; for the Primary cardlol'x;ist it accounts for 18 
percent of his time. 

o Professionril time percentages are quite similar for Non-Institutional 
as a group and for Institutional as a group. Institutional cardiolo- 
gists devote approximately 3 percent more time to professional 
activities than Non-Instituticnal - a very modest difference in 
time . 

o Generr>l adminislration consumes close to 9 percent of Non- 
Institutional cardiologist's time, 11 percent of Primary Insti- 
tutional's and 22 percent of the Secondary Institutional cardi- 
ologist's time. The very large amount of time for the Secondary 
Institutional cardiologist is partially explained by his role as 
a medical school nnd/or hospital administrator ajid planner. 
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Tables 41 and 42 examine differences in proportion of time allocated to profes- 
sional activities by medical community size for each of the four types of cardi- 
ology practices . 



Patient Core Overview 

As with the activity overview section, the data ore based on 1,906 cardiolo- 
gist days^ approximately e<juaUy distributed across each of the seven days 
in a week. Whereas the unit for presenting data in the preceding section was 
the cardiologist day, in this section it is based on patients or patient encounters 

An encounter describes each time a cardiologist saw a patient. A patient, on 
the other hand, might be seen several times. If the interest is in practice vol- 
ume, then the encounter.. measure is used. On the other hand, if it is in the 
relative occurrence of a particular condition within the patient population then 
the patient measure is used. The proportion of each type of cardiologist's prac- 
tice which involved seeing a patient more than once during the five-day period 
is shown in Table 43. 

Weighting the data (assigning frequency counts by each specialty type) is 
probably more important in this section thnn in any other because by far the 
greatest number of patients are seen and treated by the Non-Institutional cardi- 
ologists. Table 44 presents patient encounter statistics for each type of 
cardiologist and as a combined statistic for all cardiologists on (1) the bftse 
as actually obtained through the study and (2) adjusted to reflect the proportion 
of all cardiologists that each type of specialist actually represents. Through 
weighting, only the frequency count chfinges; there are no changes of a pro- 
portionate nature within a perticular type of specialist's profile. There are 
changes of both a frequency count character and a proportionate character as 
one specialist type Is compared to another. These changes are shown quite 
clearly in Table 44 and illustrate why weighting is required . 

Secondary Non-Institutional cardiologists contributed 8,008 patient encounters 
which, when weighted, is a contribution of 12,251. The proportion of each 
statistic allocated between office and hospital for encounter setting end the 
proportion in percentage terms is: 

Unweighted Weighted 



Office 

Hospital 

Total 



fj limber 


Percent 


Number 


Percent 


5,334 


€6.6 


8,160 


66.6 


2,674 


33.4 


4,091 


33.4 


8,008 


100.0 


12,251 


100.0 
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TABLE 43 

SINGLE AND MULTIPLE PATIENT ENCOUNTERS 
DISTRIBUTION AND PERCENT BY SETTING AND BY SPECIALIT AND PRACTICE 





Non- Institutional 


Institutional 


All 


Setting 


Primary 


Secondary 


Primary 


Secondary 


Office 












Siiiglo Encounters 
(PaUents) 


4255 
(92,3) 


7197 
(88.3) 


324 
(85.3) 


202 
(92.4) 


11978 
(89 . 6) 


Repeat Encounters 


355 
(7.7) 


958 
(11.7) 


56 
(14.7) 


16 

(7 . 6) 


1385 
(10.4) 


Office Encounters 
Total 


4610 
(100.0) 


8155 
(100.0) 


380 
(100.0) 


218 
(100.0) 


13363 
(100.0) 


Hospital 












Single Encounters 
(Patients) 


2116 
(51.0) 


2029 
(49.6) 


669 
(66.2) 


265 
(65.6) 


5079 
(52.6) 


Repeat Encounters 


2029 
(49.0) 


2062 
(SO. 4) 


342 
(33.8) 


139 
(34.4) 


4572 
(47.4) 


Hospital Encounters 
Total 


4145 
(100.0) 


4091 
(100.0) 


1011 

:ioo.o) 


404 
(iOO.O) 


9651 
(100.0) 


Combined 












Single Encounters 
. (Patients) 


5371 
(72.8) 


9226 
(75.3) 


993 
(71.4) 


467 
(75.0) 


17057 
(74.1) 


Repeat Encounters 


2384 
(27.2) 


3020 
(24.7) 


398 
(28.5) 


155 
(25..0JL 


5957 
(25.9) 


Combined Encounters 
Total 


8755 
(100.0) 


12246 
(100.0) 


1391 
(100.0) 


622 
(100.0) 


23014 
(100.0) 



N indicates weiglUed fruiuency counts, adjusted lo the proportion of all 
^cardiologists that each cardiologist type represents. 



Source: 3 
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The effect of weighted and non -weighted frequencies in comparisons between 
groups is shown in the table above. 

In no instance is log-diary data presented that has not been weighted where 
failure to do so would permit incorrect conclusions if the statistics presented 
were extended to all cardiologists. 

Patient Care St^-.li ^Ucs^ 

Statistical tables have been prepared with each of the primary analysis variables 
and patient descriy^tors as a ir.ajor analysis dimension. 

Age of patie nts for both cardiac and non-cardiac patients is presented 
in Tables 45 ond 46. 

Sex of ptit^ents for both cardiac and non-cardiac patients is presented 
in Tables 47 er.d 48. 

Patien t Eth nj.city . White (W), Black (B) and Other (O) were used In 
the patient de<:criptors to denote ethnic mod/cr recial differences . 
The categories did not produce tiK d U l wa atton desired - po.^slbly 
because o^ the arpbiciilty related to n^at constitutes "Wnitc" and 
what constitutes "Other" . Keeping in mind the fact that "Other" is 
badly under-reported, Toble 49 summarizes patient encounters by 
this ethnic classmcation. 

Distant to Care. It was expected that patients would travel farther 
to see a Primary Cardiologist than to see a Secondary Cerdiologlst, 
and thr.t, in turn, proportionately more time would be given to those 
coming greater distances than to those in close proximity to the 
cardiologist. Tables 50 and 51 present distance related statistics 
which support this assumption. 

Patient Sources and Time . Tables 52, 53, and 54 ';xamine cardi- 
ologist's pati'ints by where seen and by whether they are referral 
patients or patients within the cardiologist's practice. The time 
given to these classes of prtients in either the office or hospital 
settling Js prf^sented in Tables 55 and 56. The relatively larger 
number of patients seen by the specialist as referral patients is 
not unexpected. One should not conclude that those noted as "own 
practice" are not primarily cardiac; this latter allocation is dis- 
cussed In a later section. 



Cardiologists* Vatlents Clinica l C onditions 

The clinical conditions encountered and reported by ths cardiologists provide 

ERIC ZSi) 
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TABLE 45 

PRIMARY CARDIAC PATIENT'S AGEj 
COMBINED OFFICE AND HOSPITAL AGE-GROUPED PAT[ENTS 
BY SPECIALTY AND PRACTICE 
(DISTRIBUTION IN PERCENT) 



Age Groups 


Non-Insl 


:itutional 


Institutional 


All 


Primary 


Secondary 


Primary 


Secondary 


Combined N^^ 


3683 


3346 


720 


200 


7949 


Percent of Total % 


46.4 


42.1 


9.0 


2.5 


100.0 


4 years and under 


0,3 


0.3 


0.6 


0.4 


0.3 


5 through 14 years 


0.7 


0.5 


1.1 


1.8 


0.7 


15 through 24 years 


2.3 

»r 


2.7 


4,7 


3.7 


2.7 


25 through 34 years 


4.1 


2.4 


6.1 


4.6 


3.6 


35 through 44 years 


8.1 


8.4 


14,3 


12.2 


8.9 


45 through 54 years 


18,2 


14.7 






17,2 


55 through 64 years 


25.0 


21.8 


21.9 


23.1 


23.3 


65 through 74 years 


24.8 


29.2 


19.3 


20.7 


26.1 


75 through 84 years 


13.8 


16.1 


7.2 


12.2 


14.1 


85 years and over 


2,7 


3.9 


1.5 


2.0 


3.1 


Total 


100.0 


100.0 


100.0 


100.0 


100.0 



Nw indicates weighted frequency counts, adjusted to the proportion of all 
Q cardiologists that each cardiologist type represents. 

Source: 3 | gSl 
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TABLE 46 

PRIMARY NON-CARDIAC PATIENT'S AGE: 
COMBINED OFFICE AND HOSPITAL AGE-GROXJPED PATIENTS 

BY SPECIALTY AND PRACTICE 
(DISTRIBUTION IN PERCENT) 





Non- Institutional 


Institutional 


All 


Age Groups 


Primary 


Secondary 


Primary 


Secondary 


Combined N^ 


25S5 


5716 


263 


264 


8838 


Percent of Total % 


29.4 


64.6 


3.0 


3.0 


100.0 


4 years and under 


0.8 


0.9 


0.4 


1.8 


A Q 


5 through 14 years 


2.1 


2.7 


0.4 


3.5 




IS through 24 years 


7.7 


12.4 


8.5 


20.1 


XI • X 


25 through 34 years 


8.5 


10.3 


11.5 


11.1 


9.7 


35 through 44 years 


11.7 


12.1 


11.0 


12.3 


IZ .0 


45 through 54 years 


17 7 


16 7 


20 .4 


18.3 


17 . 1 


55 tlirough 64 years 


19.2 


16.6 


19 .8 


15.6 


17.5 


65 through 74 years 


19.3 


17.6 


18,7 


11.1 


18.0 


75 through 84 years 


10.9 


9.0 


7.0 


4.8 


9.4 


85 years and over 


2.1 


1.7 


2.2 


1.4 


1.8 


Total 


100,0 


100.0 


100.0 


100.0 


100.0 



Nvy indicates weighted frequency counts, adjusted to the proportion of all 
^ cardiologists that each c§^4iplogist type represents. 

ERIC • source; 3 ' 
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TABLE 47 

CARDIOLOGISTS' CARDIAC PATIENl^ BY SEX: 
PATIENl^' SETTING BY TYPE BY SPECIALTY AND PRACTICE 



Patient cind 




No n- Ins 


titutional 


Institutional 


All 


Type of Setting 




Primary 


Secondary 


iMmary 


Secondary 


Office 




2439 


2526 


244 


78 


5287 


Male 


0/ 
ro 


50.1 


46.9 


56.3 


53.6 


48.9 


Female 


% 


49.9 


53.1 


43.7 


46.4 


51.1 


Total 


% 


100.0 


100.0 


100.0 


lOO.C 


100.0 


Hospital 


Nw 


1256 


843 


476 


123 


2698 


Male 


% 


52.3 


50.5 


58.7 


57.7 


53.2 


Female 


% 


47.7 


49.4 


41.3 


42.3 


46.8 


Total 


% 


IGO.O 


100.0 


100.0 


100.0 


100.0 


Combined 


Nw 


3695 


3369 


720 


201 


7985 


Male 


/o 


50.8 


47.3 


57.9 


56.1 


50.3 


Female 


A) 


49.2 


52.1 




43.9 


49.7 


Total % 


100.0 


100.0 


100.0 


100.0 


100.0 



Ny,. indicates weighted frequency counts, adjusted to the proportion of all 
cardiologists that each cardiologist type represents. 

Source: 3 
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TABLE 48 

CARDIOLOGISTS' NON-CARDL^C PATIENTS BY SEX; 

PATIENTG' SETTING BY TYPE BY SPECLUTYAND PRACTICE 



Patient and 




Non- Institutional 


Institutional 


All 


Type of Setting 




Primary 


Secondary 


Primary 


Secondary 


OfEice 




1761 


4592 


78 


123 


6554 


Male 


% 


46.4 


41.5 


56.0 


38.1 


42.9 


Female 


% 


53.6 


58.5 


44.0 


61.9 


57.1 


Total % 


100.0 


100.0 


100.0 


100.0 


100.0 


Hospital 




846 


1160 


185 


141 


2333 


Male 


/o 


46.0 


44.7 


51.6 


52.9 


46.9 


Fern ale 


c/ 


52.0 


55.3 


48.4 


47.1 


53.1 


Total % 


100.0 


100.0 


100.0 


100.0 


100.0 


Combined 


Nw 


2607 


5752 


264 


264 


8887 


Male 


% 


46.9 


42 .1 


52.9 


46.0 


44.0 


Female 


% 


53.1 


57.9 


47.1 


54.0 


56.0 


Total 


% 


100.0 


100.0 


100.0 


100.0 


100.0 



Nv/ indicates weighted frequency counts, adjusted to the proportion of all 
cardiologists that each cardiologist type represents. 



Source: 3 
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TABLE 49 

PATIENT ENCOUNTERS; 
DISTRIBUTION BY SETTING AND ETHNICm' BY SPECIALTY AND PR.^CTICE 



Ethnicity 
and 

Type of Setting 


Non-Ins 


titutionol 


Institutional 


All 


Primary 


Secondary 


Primary 


Secondary 


Office 






/y Zo 


356 


216 




White 


% 


32.2 


57.2 


2.3 


1.3 


93.0 


Black 


% 


2.0 


3.0 


0.4 


0.4 


5.8 


Other 


% 


0.6 


0.5 




0.1 


1.2 


Total 


% 


34.8 


60.7 


2.7 


1.8 


100.0 


Hospital 


Nw 


H\J\JO 


fiQ 1 


983 


403 




White 


% 


39.2 


38.5 


8.8 


3.9 


90.4 


Black 


% 


2.7 


3.4 


1.6 


0.4 


8.1 


Other 


% 


1.0 


0.3 


0.2 




1.5 


Total 


% 


42.9 


42.2 


10.6 


4.3 


100.0 


Combined 


Nw 


8541 


11819 


1349 


619 


22328 


White 


% 


35.1 


49.5 


5.0 


2.3 


91.9 


Black 


% 


2.3 


3.2 


0.9 


0.4 


6.8 


Other 


% 


0.8 


0.4 


0.1 




1.4 


Total 


% 


38.2 


53.1 


6.0 


2.7 


100.0 



N;^y indicates weighted frequency counts^ adjusted to the proportion of all 
cardiologists that each cardiologist type represents. 

Source: 3 
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TABLE 50 

PATIENT DISTANCE TO CARE: 
ENCOUNTER SETTING AND DISTANCE INTERVALS BY SPECIALTY AND PRACTICE 



Distance 
and 

Type of Setting 


Non- Institutional 


Institutional 


All 


Primary 


Secondary 


Primary 


Secondary 


Office Overall % 


34.5 


61.0 


2.9 


1.6 


100.0 


0-4 miles % 


49.8 


56.7 


54.4 


77,5 


54.6 


5-25 miles % 


41.8 


40.1 


34.0 


18.6 


40.2 


26 miles and over % 


8.4 


3.2 


11.6 


3*9 


5.2 


iOlai n 


100,0 


100.0 


100 .0 


lUU .0 


100.0 


Hospital Overall % 


43.0 


42.3 


10.5 


4.2 


100.0 


0-4 miles % 


68.0 


66.0 


47.4 


61.0 


64.7 


5-25 miles % 


22.8 


27.3 


34,1 


29.7 


26.2 


26 miles and over % 


9.2 


6.7 


18.5 


9.3 


9.1 


Total % 


100.0 


100.0 


100.0 


100,0 


100.0 


Combined Overall % 


38.0 


53.3 


6.0 


2.7 


100.0 


0-4 miles % 


58.4 


59.8 


49.3 


66.8 


58.8 


5-25 miles % 


32.8 


35,8 


34,1 


25.8 


34.3 


26 miles and over % 


8.8 


4.4 


16,6 


7.4 


6.9 


Total % 


100,0 


100,0 


100.0 


100.0 


100.0 



Source : 3 
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TABLE SI 

AVERAGE ENCOUNTER TIME BY PATIENT DISTANCE TO CARE: 
ENCOUNTER SETTING BY SPECIALTY AND PRACTICE 
(AVERAGE TIME IN MINUTES) 



Distance to Care 
and 

Type of Setting 


Non- Institutional 


Institutional 


All 


Primary 


Se condary 


Primary 


Secondary 


Offloe 




4blU 


8159 


380 


218 


13367 


0-4 miles 


(Min.) 


22.2 


18.1 


30.1 


21.3 


19.8 




5-25 miles 


(Min.) 


24.2 


20.3 


34.5 


27.7 


22.1 




26 miles and over 


(Min.) 


27.4 


23.5 


36.9 


38,5 


26.7 




Hospital 




H XHO 




1 m 1 
xuix 


H\JH 


9551 




0-4 miles 


(Min.) 


16.5 


15.2 


21.4 


20.9 


16.5 




5-25 miles 


(Min.) 


19.6 


16.1 


26.8 


17.4 


18,9 




26 miles and over 


(Min.) 


19.4 


10.9 


32.6 


24.6 


19,8 




Combined 




8755 


12250 


1391 


622 


23018 


0-4 miles 


(Min.) 


19.1 


17.1 


24.0 


21.1 


18.3 




5-25 miles 


(Min.) 


22.7 


19.3 


28.9 


20.0 


21.1 




26 miles and over 


(Min.) 


23.4 


17.0 


33.5 


27.2 


22.8 





Nvv indicates weighted frequency counts, adjusted to the proportion of all 
cardiologists that each cardiologist type represents. 

Source : 3 
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TABLE 52 

CARDIOLOGISTS' PATIENT SOURCES: 
ENCOITNTER SETTING BY SOURCE BY SPECIALTY AND PRACTICE 



Patient Source and 




Non-Institutional 


Institutional 


All 


Type of Setting 




Primary 


Secondary 


Primary 


Secondary 


Office 


Nw 


4309 


7874 


361 


210 


12754 


Refenral 


% 


21*5 


13.6 


44.2 


21 , 1 


17.2 


own rracuce 


Tfa 


78.5 


86.4 


55.8 


78.9 




Total 


% 


100.0 


100.0 


100.0 


100.0 


100.0 


Hospital 


Nw 


3862 


3829 


908 


388 


8987 


Referral 


% 


49 ,7 


32,7 


70 .4 


CO Q 


44.9 






50.3 


67.3 


29.6 


41.1 


55.1 


Total 


% 


100.0 


100,0 


100.0 


100.0 


100.0 


Combined 


Nw 


8171 


11703 


1269 


598 


21741 


Refen-aJ 


% 


34.8 


19.8 


63.1 


45.7 


28.7 


Own Practice 


% 


65.2 


80.2 


36.9 


54.3 


71.3 


Total 


% 


100.0 


100.0 


100.0 


100.0 


100.0 



l^yf indicates weighted frequency counts, adjusted to the proportion of all 
cardiologists that each cardiologist type represents. 

Source j 3 
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TABLE 53 

CARDIOLOGISTS* CARDIAC PATIENT SOURCES: 
ENCOUNTER SETTING BY SOURCE BY SPECIALTY AND PRACTICE 



Patient Source and 




Non- Ins titu tional 


Institutional 


AU 


Type of Setting! 




Primary 


Secondary 


Primary 


Secondary 


Office 




2471 


2838 


273 


80 


5662 


Keierrai 






13.9 


MA 1 

44.1 


21.7 


20.3 


Own Practice 


% 




86.1 


55.9 


78.3 


79.7 


Total 


% 


100/0 


100.0 


100.0 


100*0 


100. Q 


Hospital 




2392 


1654 


561 


192 


4899 














CI it 


Own Practice 


% 


46,7 


62.4 


26.1 


29.6 


48.6 


Total 


% 


100.0 


100.0 


100.0 


100.0 


100,0 


Combined 




4863 


4492 


934 


272 


10551 


Referral 


% 


38.9 


22.6 


65.2 


56.0 


34.7 


Own Practice 


% 


61.1 


77.4 


34.8 


44.0 


65.3 


Total 


% 


100.0 


100.0 


100.0 


100.0 


100.0 



Nyy indicates weighted frequency counts, adjusted to the proportion of all 
cardiologists that each cardlologi^.' type represents. 

Source: 3 
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TABLi; 54 

CARDIOLOGISTS' NON-CARDIAC PATIENT SOURCES: 
ENCOUNTER SETTING BY SOURCE BY SPECIALTY AND PRACTICE 



Patient Source and 




Non-Institutional 


Institutional 


All 


Type of Setting 




Primary 


Secondary 


Primary 


Secondary 


Office 




1838 


5036 


88 


130 


7092 


Referral 


% 


16.3 


13.3 


43.4 


20.7 


14,6 


Own Practice 


% 


83.7 


86.7 


56.6 


79.3 


85.4 


Total 


% 


100.0 


100.0 


100.0 


100.0 


100.0 


Hospital 


Nw 


1470 


2175 


247 


196 


4088 


Referral 


% 


44.0 


29.8 


65.0 


47.9 


37.9 


Own Practice 


% 


56.0 


70.2 


35,0 


52.1 


62.1 


Total % 


100.0 


100.0 


100.0 


100.0 


100.0 


Combined 


Nw 


3308 


7211 


335 


326 


11180 


Referral 


% 


28.6 


18.3 


59.3 


37.1 


23.1 


Own Practice 


% 


71.4 


81.7 


40.7 


62.9 


76.9 


Total % 


100.0 


100.0 


100.0 


100.0 


100.0 



Nw indicates weighted frequ' ncy counts^ adjusted to the proportion of all 
cardiologists that each cardiologist type represents. 

Source; 3 
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FIGURE 55 

AVERAGE ENCOUNTER TIME WITH CARDIAC PATIENTS: 
ENCOUNTER SETTING BY PATIENT SOURCE BY SPECIALTY AND PRACTICE 

(AVERAGE TIME IN MINUTES) 



patient Source 
and 

Type of Setting 


Non-Ins1 


titutional 


Institutional 


All 


Primary 


Secondary 


Primary 


Secondary 


Office 




2471 


2838 






5662 


Source: 














Referral 


fMln.) 


33.5 


22.9 


40.7 


32.9 


30.6 


Own Practice 


(Mln.) 


23.7 


19.1 


?fi s 


7 


21.3 


Hospital 


Nw 


2392 


1654 


661 


192 


4899 


Source: 














Referral 


(Min.) 


19.2 


15.5 


28.9 


18.6 


20.1 


Own Practice 


(Min.) 


16.9 


15.4 


22.2 


20.8 


16.7 


Combined 


Nw 


4863 


4492 


934 


272 


10561 


Source: 














Referral 


(Min.) 


23.9 


i8 »3 


31.2 


20.2 


23.4 


Own Practice 


(Min.) 


21.1 


18.0 


24.2 


22.3 


19.7 



Nw indicates weighted frequency counts , adjusted to the proportion of all 
cardiologists that each cardiologist type represents. 

Source : 3 
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TABLE 56 

AVERAGE ENCOUNTER TIME WITH NON-CARDIAC PATIENTS: 
ENCOUNTER SETTING BY PATIENT SOURCE BY SPECIALTY AND PRACTICE 

(AVERAGE TIME IN MINU3ES) 



Patient Source 
and 

Type of Setting 


Non-Ins 


litutional 


Institutional 


All 


Primary 


Secondary 


Primary 


Secondary 


Office 


Nw 


1838 


5036 


88 


130 


7092 


Referral 


(Min.) 


26.0 


23.4 


44.0 


25.9 


25.0 


Own Practice 


(Mln.) 


18.9 


18.6 


27.6 


20.2 


18.8 


Hospital 


Nw 


1470 


2175 


247 


196 


4088 


Source: 

Referral 


(Min.) 


18.0 


15.0 


28.0 


21.3 


18.0 


Own Practice 


(Min.) 


16.0 


15.2 


15.4 


20.3 


15.7 


Combined 




3308 


7211 


335 


326 


11180 


Source: 

Referral 


(Min.) 


20,5 


19.3 


31.0 


22.3 


20.8 


Own Practice 


(Min.) 


17.9 


17.7 


19.9 


20.2 


17.9 



Nw indicates weighted frequency counts, adjusted to the proportion of all 
cardiologists that each cardiologist type represents. 

Source: 3 
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indices of the prevalence of cardiac disease within practices and the possible 
emphases which should be given in the traiiiing of tris'Iividuals to manage these 
conditions » If one assumes that the situations cardiologiGls actually encounter 
are indicators of what they should be able to manage, then programs can be 
developed in those areas which (l) represent high occurrence conditions and/or 
(2) are sufficiently serious in their actual recognized setting to warrant train- 
ing going beyond the ability to identify the condition. The data which have been 
analyzed may permit Judgments regarding which of the conditions constitute the 
core which all cardiologists should be capable of handling and which could be 
handled on a referral basis by others . 

Tables 57 and 58 for primary cardiac conditions and Tables 59 and 60 for 
primary non-cardiac conditions present the percentage distribution by each 
type of specialist for each of the diagnostic conditions. Tables 57 and 59 
give these percent^sges for all encour'ter locations . Tables 58 and 60 provide 
the percentages for patients seen in the office and in the hospital. The first 
(general) table for cardiac or non-cardiac is the overall choice frequency. The 
second (allocating patients by location) provides inferential data related to 
severity of the problem, i.e., these in the hospital are presumably sicker than 
those who are seen and released from the office. The data contained in these 
tables may be seen as summary patient profiles according to the disease categories 
indicated for each of the types of cardiologist and for all cardiologists . Viewed 
as such they provide interesting insights regarding the primacy of either cardiac 
or non-cardiau conditions within cardiologists' practices. However, 'hese 
summaries crs overly simplistic since they do not take secondary cardiac or 
non-cardiac condtions into account - they are limited exclv.i5ively to primacy of 
dis ea s e c ond it ion , 

Seventy-four percent of all primary car<Uac patients have one of six cardiac 
conditions , (Table 57.) These are: 

o Coronary atherosclerosis , vdthout infarction 26 . 1 percent 

o Hypertension 20.7 percent 

o Acute' myocardial infarction C,4 percent 

o Heart failure: chronic, severe 8.1 percent 

o Rheumatic 5 . 1 percent 

o ArrhyAmio 4 . 1 percent 

Table 58 provides distributions for the cardiologists' patients In the cffic . and 
in the hospital. Each column totals 100 percent to permit comparisons of occur- 
rence by encounter setting (office or hospital) for • paitleular disease condition. 
For example, acute myocardial infarction is reported by all cardiologists 4,9 
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TABLE 57 



WTONiS WITH mMAmr CAtottC DIAGNOSIS; 
CANDUC DUCN051S KItCCNiAGE lY SHCIALTYAND mCTICt 



firtfM)ry 








utionfti 


AU 






|$««)ond*ry 








Hrtmni ol All 






la 


la 


100.0 








3a 




t»l 




«.i 




ta 


ya 


la 


Inlircttoii 


i.S 


••7 


10a 


14a 


la 


CAbollaw 


1*1 




ta 


oa 


la 




O^i 


o»s 


la 


oa 


0.^ 


Coionftvy 

wllhout jnlvrettoA 


2i«0 






30*1 


3f »I 


Kyp^rttniion 




13 p 4 


i«0 


13 bO 






S«l 


aa 








■«# * Am «1A #M t 




0«f 


3t3 


3«S 


1*4 


Airhyfhml* 


S.I 


la 


la 


3a 


4a 


Wtctiout 


4a 


" 


Ot« 




oa 






3a 




3*1 


3a 






4a 


la 


3 a 


3a 


faychotojMtic 




i.f 


la 


la 


i.ft 




aa 


oa 


3a 


xa 


la 






oa 


ta 


la 


0*1 






oa 


4a 


oa 


3.S 


Hons 




1*0 


la 


«a 


sa 






la 


4*0 


ta 


la 




100. Q 


100*0 


100.0 


100.0 


looa 






3ia« 


711 


1^4 


7413 



Nw li»<U«t»» vwlghttd ri«iJo«ncy oooMi, »dju»ltd to lh» pioportlaa a< <U 



Source J 3 
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TABLE 58 



rATJENIS WITH rKIMARY CAKDMC DUVCNOSIS; 
CAKDIAC DUGNOStS fCRCtNtAGC feV SPECUtlYAND mcncC 
W WW or SEITtNC 











All 






S«condarv 






cardio 


ooiita 








HotplUl 




HoiplUl 






Oiiitm 




ftrotitl of AU C*fiil«c 
Dl«9^«ti by Settling 


HA 


4ia 


47a 


3ia 


4a 


17a 


la 


4a 


100 »0 


Ion A 


Hfc$nX Di^giwtttc 




























la 


7a 


9A 


la 




la 


la 




mm r«iiui«: 

Chroni«« S«v«i« 


s»i 




•a 


ua 


4a 


la 


2a 


loa 


7 a 


loa 


Acut* MyecArdiil 


4a 


19a 


sa 


i«a 


4 a 


na 


sa 


isa 


4a 


loa 






)a 


da 


la 


la 


2a 




la 


oa 


sa 




0.1 


la 


oa 


oa 


oa 


la 


oa 


la 


oa 


la 


Without iAlarctioft 


51. $ 


* •* * 




17 4 


All A 






I7i7 


2fa 


ita 






$A 


17a 


iia 


14a 


sa 


40 a 


12>0 


2sa 


sa 




S*l 


4A^ 


3a 


3a 


13>1 


loa 


2 a 


7a 


sa 


sa 




!•« 


la 


oa 


la 


2a 


3a 


la 


3a 


la 


la 


AxTh/thmi« 




sa 


la 


2a 


3a 


4a 


oa 


2a 


sa 


4 a 


li\I«cUaMa 


oa 


oa 




oa 




la 








oa 




3 a 


s.s 


2a 


3a 


la 


la 


2a 


4a 


3a 


sa 






la 


3a 


7a 


la 


la 


3a 


2a 


3a 


4a 


ftychosoiMtlc 




la 


2a 


la 


la 


la 


2a 


oa 


la 


1,3 


Surgvry 


la 


)a 


oa 


la 


la 


2 a 




3.^ 


la 


la 




oa 


la 


oa 


oa 


oa 


3a 


2a 


oa 


oa 


la 




l.i 


la 


oa 


oa 


3a 


sa 


oa 


oa 


la 


la 


Hon* 


»a 


4a 


11) a 


4a 


la 


la 


7a 


«a 


7a 


sa 






ta 


la 


oa 


sa 


4a 


la 


2a 


la 


la 






looa 


100 a 


looa 


100 a 


100 a 


looa 


looa 


looa 


looa 



Source ; 3 
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TABLE 59 

PATIENTS WITH PRIMARY NON-CARDIAC DIAGNOSIS:- * 
NON-CARDIAC DIAGNOSIS PERCENTAGE BY SPECIALTY AND PRACTICE 



Prtmaiy 


Non-lnsUluUonal 


Institutional 


All 


Kon^Cardiac Diagnosis 


Primary 


jseconddry 


Primary 


jSecondary 


CaidloIogltU 


percent of AU 
Non^Cardiac Diagnoses 


29.4 


S4.6 


3.0 


3.0 


100.0 


RaspirBtoiy 


14.0 


13. « 


17.1 


14.7 


13.8 


Rftftal 


2.4 


1.9 


4.« 


2.9 


2.2 


Naurologioal 


S*8 


s»o 


10.1 


5.7 


5.4 


Gastio- 

IntatUnai 


IS. 2 


13.1 


14.9 


10.3 


13.7 


Musculoskaletal 


J2.7 


12.3 


9.0 


11.9 


12.3 


l^sychiatric 




8.4 


5.1 


8.8 


7.9 


Ge ni to- Urina ry 


4.S 


4.4 


3.1 


3,9 


4.4 




2.0 


3.7 


0.4 


4.1 


3.1 


ObsleUics/ 
Gyn^colooy 


2.0 


3.7 


2.2 


1.4 


3.1 


EndotTina 


9.9 


8.2 


7.7 


11.7 


a a 


EEHT 


1.8 


3.8 


2.4 


3.5 


3.2 


Nona 


8.3 


4.4 


10.7 


2.8 


S.€ 


Checkup* 
Physical Exam 


7.0 


11.0 


4.6 


4.9 


9.4 


Oihar 


4.9 


S.3 


S.S 


11.2 


S.4 


Hemic and 
Lymphatic 


2,S 


1.2 


2.6 


2.2 


1.7 


TOTAL 


100.0 


100,0 


100.0 


100.0 


100.0 




2431 


5643 


249 


259 


8580 



Nvv indicates weighted freqiiency counts, adjusted to the proportion ot all 
cardioiogists thai each cardiologist type reprosents. 

Source: 3 
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TABLE 60 

PAntNTS WITH PRIMARY NON-CAkoiAC DIACNOSISi 
NON-CARDIAC DIAGNOSIS PERCENtACE BYSraclAtWAND PRACTICE 

BY TYPE OP SETTING 



Primary 


Non-Institutional 


InitltutioMl 


A 

. CardtoJ 


11 

oal«l« 


tion^Cdrdldc DlaQhoili 


Primary 


Secondary 


Prtmdry 














Office 


Hoipital 


Office 


Hospital 




Hospital 


Office 


HosplUl 


Officii 


Hospltel 


F«rc«lit of All 
Non-Cardlac 
Diagnoses by Setting 






tn 1 


^» •/ 






1.9 


6.0 


100,0 


100.0 


ParcenI of Diagnostic 
Setting!: 






















Respiratory 


13.6 


14.8 


13. S 


13.9 


11.1 


19.7 


11.1 


17.8 


13.5 


14.9 




1.8 


3,8 


1.4 


4.0 


1.5 


5.9 


3.0 


2.9 


1,5 


4.6 


Neurological 


4.S 


8.4 


4.0 


d>0 


8.9 


10.6 


3.9 


7.3 


4.2 


8.8 


Gastro- 
Intastihal 


12.1 


21,6 


11.4 


19.9 


14.8 


15.0 


9.9 


10.8 


11.6 


19. C 


MusculoikeletAl 


14. S 


8.8 


12.9 


9.9 


13.3 


7.2 


10.2 


13.4 


13.3 


9.5 


Psychiatric 


8.0 


4.9 


9.1 


5.8 


$.9 


4.7 


11. 1 


6.8 


8.S 


S.5 


GenitO'-Urinary 


3.8 


S,9 


4.2 


5.1 


3.0 


3.1 


6.3 


1.8 


4.1 


5.1 


Damatologioal 


2.« 


0.7 


4. a 


1,6 


1.5 




5.1 


3.1 


3.8 


1.2 


Obsia tries/ 
Gynaoology 


1.9 


2.2 


4.D 


2.6 


2.2 


2.2 


0.9 


1.8 


3.4 


2.4 


Cndocrlna 


11.1 


7.4 


8.2 


8.2 


8,1 


7.5 


18.0 


6.3 


9.1 


7.7 


EENt 


2.1 


1.3 


3-8 


4.1 


3.0 


2.2 


4.2 


2.9 


3.3 


2.9 


Nona 


7.1 


10.8 


4.9 


2.1 


8.9 


11.3 


1.0 


4.0 


5.4 


6.0 


Checkup, 
Physical Exam 


9.8 


1.2 


12.6 


4.5 


11.9 


1.6 


8.7 


1.6 


11.8 


2.9 


Other 


4.2 


6.S 


4.9 


6.9 


4,4 


5.9 


4.5 


17,1 


4.7 


7.3 


Hemic and 
Lymphatic 


2,9 


1.7 


0.9 


2.4 


1.5 


3.1 


2.1 


2.4 


l.S 


2.2 


TOTAL 


100,0 


100.0 


100,0 


100.0 


160,0 


100.0 


100.0 


100,0 


100.0 


100.0 



Source : 3 
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percent of the time for office patients and 18.1 percent of the time for hospital 
patients . There are no apparent anomalies in these distributions; conditions 
of a minor nature are seen proportionately more in the office and those which 
would require extensive treatment facilities, at least in their advanced stages, 
are found more commonly in the hospital . 

The primary non-cardiac distribution tables follow exactly the same format 
as has been discussed for cardiac. Table 59 provides frequency of occurrence 
for conditions by each type of specialty. Table 60 gives the same patient data 
except that they are distributed between office and hospital . 

The primary non-cardiac diagnostic data are presented (1) to complete the 
description of cardiologists' practice and (2) as contributory conditions to 
other, secondary cardiac conditions . The relationship of cardiac to non- 
cardiac Is discussed and presented for selected primary conditions In the 
section which follows . 

While the occurrence of non-cardlac primary conditions has a wider distributive 
range (more conditions with relatively high occurrence rates), five conditions 
account for 58 percent of all primary non-cardiac patient diagnoses. These are: 



o 


Respiratory 


13.8 


percent 


o 


Gastro-inte.<:tinal 


13.7 


percent 


0 


Musculoskeletal 


12.3 


percent 


o 


Check up (physical) 


9.4 


percent 


o 


Endocrine 


8.8 


percent 



Cardiac Specialty and Non-Spe clalty_Care 

The log-diary obtained a cardiologist classification as to whether or not the 
series of patient problem conditions noted was primarily cardiac or primarily 
non-cardiac . This classification permitted analysis by the permutations noted 
in Tables 61, 62 and 63 . There are eight patient condition groupings used in 
these tables . The eight may be summarized by thres categories, it may be noted 
that for all cardiologists, approximately 47 percent f the patients were primary 
cardiac patients. (Table 61.) It is assumed that for both the Primary Cardiolo- 
gists and the Secondary Cardiologists that specialized care is being provided. 
It is not posEible to differentiate between those patients which are referral and 
those which are not from these particular tables . 

The primary non-c»-?rdlac with associated cardiac ptatistics describe patients 
with multiple clinical problems. It is assumed that both specialized and general 

er|c ' 
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TABLE 61 

COMBINED OFFICE AND HOsWlAL DIAGNOSTIC CONDlIlOMSit 
PRIMARY CARDIAC AND NON-CARDIAC WltH ASSOCIAIED SECONDARV CONDITIONS 
DISntlBUTION BY PHYSICIAN SPEClALTlT AND PRACTICE 



DidgnosUc 


Non^ Institutional 


Institutional 


an 


Condi tioiu 


Primary 


Secondary 


Primary 


Saoondaiy 




6004 


8789 


989 


4S3 


1S19S 














Cardiac Only 


2€.l 


11.9 


33.2 


20.3 


IB. 7 


Cardiac with Cardiac 


12,9 




9.2 


7.2 


t.S 


Caidiac with Non-Cardiac 


12.t 


11.4 


19.2 


U.S 


U.4 


Cardiac with Cardiac and Non^Cardiac 




8.9 


12.8 


3.8 


7.4 


Cardiac Subtotal 


59. S 


3S.7 


74.2 


42.8 


47.0 


Primary Kon-Cardlac with Cardiac 












Non-Cardiac with Cardiac 


21.0 


28,7 


18.4 


26.3 


2S.2 


Non-Cardiac with Non-^Cardiac and Cardiac 


4.8 


8.2 


4.0 


3.3 


6.S 


Non-Cardi<'.c and Assodatad 
Ca,rdiac Subtotal 


35»8 


38.9 


22.4 


29.6 


31.7 


Primary Non-Cardlac 












Non-Cardiac Only 


12*8 


23.8 


2.7 


24.4 


18.3 


Mon-Cardlac with Non-Cardiac 


1.9 


3,9 


0.7 


3.2 


3.0 


Non'-Cardiac Subtotal 


14.7 


27.4 


3.4 


27.6 


31.3 


Total CMagnosUc Conditions 


100.0 


100.0 


100.0 


100*0 


100,0 



Ny^ Intiicatet weighted trequency oounti, Adjusted to the proportion of aj) cardlologlttt that each 
cdrdloloyist type represent*. 

Source: 3 
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TABLE 62 

OrriCE DIAGNOSTIC CONDITIONS: 
PRIMARY CARDIAC AND NON-CARDIAC WITH ASSOCIATCD SECONDARY CONDITIONS 
DISTRIBUTION BY PHYSICIAN SPECIALTY AND PRACTICE 



Dldgnostic 


Non-tnsUtutional 


biiUtuUoMl 


All 


CondlttoM 


Prtmary 


Secondary 


Prtmary 


Secondary 


w 


4027 


67Bi 


321 


200 


11337 


Prtm^fv CardtM 












Caidiac Only 




12.0 


3$.7 


19.1 


IB.O 


Cardiac uit>« Cardiac ' 


U.3 


S.2 


9.( 


4.2 


7.t 


Cardiac with Non^Cardlac 


12.2 


lO.S 


20.4 


10. s 


11.3 


Cardiac with Cardiac ana Non*carcuac 




S.l 


9.t 


4.3 




Cardiac Subtotol 




33.S 


7S.S 


3B.2 


4* ■ 

4J .« 














Noti^Cardiac with Cardiao 


20,0 


29.0 


17.0 


30,2 


2S.S 


Ncn-Cardiac with Non*Cardlac and C#rdiac 


4.3 


7.0 


3.1 


2.2 


S.B 


Non-Cardiac and Asiociatad 
Citf^ac Subtotal 


24,3 


36.0 


20.1 


32.4 


31.3 


Prtmarv Non-Cardiac 












Non^Cardiac Onlir 


15.1 


2S.1 


3.1 


2S.7 


21,7 


Non*Cardiac with Non-Cardiac 


1.9 


4,1 


l.l 


3.7 


3.2 


Non-Cardiac Subtotal 


17.0 


30.2 


4.4 


29.4 


24.9 


Ibtal Diagnostic Condi tlona 


100.0 


100,0 


100.0 


100.0 


100.0 



N,^ Indicate! wtlahted £r«<iu«ncy counts, adjuitad to tht proportion of all cardiologists that aach 
cardiologist type r« pre sent*. 



Source : 3 
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TABLE 63 

HOSPmt DIAGNOSTIC CONDITIONS!: 
PRIMARY CARDIAC AND NON-CARDIAC WITH ASSOCIAUD SECONDARY CONDITIONS 
DISTRIBUTION W PHYSICIAN SPECIALTY AND PRACHCE 
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Primary 
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Nyy Indicates weighted Irequency counts, adjustad to th« proportion of all cardioloqiata that tach 
cardiologist type raprasanU. 

Source : 3 
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care Is being provided in these instances. For all cardiologists, the 31,7 
percent are In this category. There is little diff'srenoe between the two types 
of Primary Cardiologists in the percentages - 25.8 compered to 22,4 percent. 

The primary non-cardiac patient percentages describe a cla patients whose 
problems are predominantly non-specialty in character so far diagnosis and 
treatment is concerned. They clearly are not cardiac, although they might be 
complex . Since the pr.rtlcipants tn this study have major commitments to cardi- 
ology, it is reasonable to assume that the majority of these patient's problem 
profiles would be general in character and hence can be viewed as a measure 
of primary health care service provided. 

Comparing Table 62 for office patients with Table 63 for hospital patients, it 
is clear that the significant bulk of the non-cardiac patients are seen in the 
office . This is particularly true for the Secondary Cardiologist in Non-Instl- 
tutlonal practice (30.2 percent compared to 17.8 percent). Overall, 24.9 per- 
cent of the office patients seen by cardiologists are primarily non-cardiac and 
13.2 percent of their hospital patients are in this category. 



Time Related to Patient Problem Profile 

Tables 64, 65 and 65 for patie^its in the office, hospital and as a combined 
distribution, and with the patients grouped by primary and associated clinical 
conditions , show a profile of almost no diffe- snce in the amount of time a 
particular type of ^jpsclalist gives to patients . For the two Non-Institutional 
types, the profiles stroncjly suggest that time allocated is associated with a 
visit schedule. The Primary Cardiologist in Non-Institutional practice gives 
about the same amount of time to all of his patient types . The total time spent 
with patients for the Secondary Cnrdlolcgists in Institutional practice is more 
akin to that given by the Primary Cardiologists in Non-Institutional practice. 
The Primary Cardiologist in Institutional practice gives significantly more time 
to patients than s-^y of the others j in fact, so much mere time that on this 
dimension alone it is safe to conclude that on the average his patients have 
more complex problems. This specialist exceeds the average for all cardi- 
ologists in the primary cardiac categories by from seven to fifteen minutes - 
30 to 70 percent more average time per patient. 



AfiKDciation of a Primary Patient Prob l em with a Secondary Pati ent Problem 

Tables 67, 68, 69 and 70 present the percent of occurrence for a secondary 
condition in association with a primary condition. They also contain weighted 
frequency counts for the particular primary condition to assist In evaluating the 
importance of a particular percentage. The tables are read from left to right. 
The rows of figures pertain to a particular primary condition and its relationship 
to all secondary conditions in that table . The percentages note the frequency 
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TABLE 64 

CARDIOLOGISTS' OFFICE PATIENT ENCOUNTERSj 
AVERAGE TIME (IN MINUTES) WITH PATIENTS BY CARDIAC AND 
NON-CARDIAC CONDITIONS BY SPECIALTY AND PRACTICE 

I 
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Source ; 3 
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TABLE 65 

CARDIOLOGISTS' HOSPim PATIENT ENCOUNTERS: 
AVERAGE TIME (IN MINUTES) WITH PATIENTS BY CARDIAC AND 
NON-CARDIAC CONDITIONS BY SPECIALTY AND PRACTICE 
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TABLE 6$ 

CARDIOLOGISTS' OFFICE AND HOSPITAL PATIENT ENCOUNTERS: 
AVERAGE TIME (IN MINUTES) WITH PATIENTS BY CARDIAC AND 
NON-CARDXAC CONDITIONS BY SPECIALTlf AND PRACTICE 
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Source: 3 
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of occurrence of a particular primary and secondary relationship . "All cardi- 
ologists" is the level for data presentation. Other permutation are available, 
such as Primary Non-Institutional, Primary Institutional, etc. 



Patient Treatments an d Disposilions 

Two levels of data ar= available regarding what the physician docs with his 
patients once the clinical profile has been established. The first at a summary 
level and was presented immediately adjacent to the columns where the physician 
recorded the diagnostic characteristics and hence could be completed with very 
little effort. Table 71 presents these data for cardiac. Table 72 for non-cardiac 
and Table 73 for all disposition actions . 



From the statistics for cardiac patients. Table 71, the following are noted: 



o Drugs are prescribed for 76.0 percent of office patients and 
66.4 percent of hospital patients. Differences are pronounced 
between institutional practices and non- institutional practices: 



both types of Institutional practice use 
drugs with approximately 55 percent of 
their patients; 



In the Ncn-Instnutional settings, 

o primary specialists use drugs 
aboxit 70 percent of the time; 



o secondary specialists use drugs 
about 78 percent of the time. 



o Routine laboratory tests are ordered by all cardiologists for 
approximately 33 percent of office patients and 40 percent 
of hospital patients . Secondary Cardiologists in Non- 
Institutional practice have comparable rates in the office 
but much higher in the hospital - 49 percent. 

o ECGs are ordered by all cardiologists for about 26 percent 
of office patients end 28 percent of hospital patients . 

o Other non-invasive studies «re ordered by all cardiologists 
in about 3 percent of the office situations and approximately 
6 percent of the hospital cases. 




Ca*heterizations were ordered to a limited extent for office 
patients (less than 2 percent) and for approximately 5 percent 
of the hospital patients. 
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o Surglc?! evaluations had relatively low occurrence rates » 



o The Primary Cardiologist in Institutional practice exceeded 
the averages noted for the hospital-based procedures. 
Specifically, for his hospital patients he had: 



Other non-invasive studies 



9.2 percent 



Catheterization test 



12.7 percent 



Cardiovascular surgical 
evaluation 



9,3 percent 



Other surgical evaluation 



2.3 percent 



Laboratory Testing I'rocedures Performed 

A specific section within the diary was provided for use by those ordering and 
performing diagnostic testing. As actually used, this section captures infor- 
mation related exclusively to patients who had tests performed and, with minor 
exceptions , represents the tsst utilization profiles for cardiologists who actually 
do these tests. It specifically excludes any patient who did not require one or 
more of the tests and who did not have the test(s) performed during the diary 
recording period. 

Table 74 summarises the test utilization profiles for each of the types of cardi- 
ologists . The reader will note a difference in the percentages for tests of com- 
parable character as reported in the patient clinical care summary (Tables 71- 
73) and as noted in this table. For example, in the patient clinical summary 
the EGG percentages are less than 30 percent and in this laboratory testing 
summary they account for 77 percent. For cardiac catheterizations in the patient 
clinical summary about 2 percent of the office patients and 5 percent of the 
hospital patients had such tests prescribed compared to an overall utilization 
within the laboratory summary of about 3 percent. The differences in these two 
data sources are explained by differences in the data bases from which they were 
derived. For Tables 71-72, the data apply to all patients and therefore are per- 
centages applicable to thc^-t poition of a cardioiogist's patlentd which needed the 
procedure(s). For Table 74, on the other hand, only those tests which actually 
were performed cn patients were reported. 



Cardiologist's Research Activities 

Table 75 summarizes the topical-conlent areas for cardiologist's research as re- 
ported in the log-diary research section. Table 76 summarizes the proportion of 
the reported research which was recorded by each type of cardiologist as well as 
the subjects used, the location and involvement of drugs and/or devices in that 



research . 



284 



282 



TABLE 74 

CARDIOLOGISTS' UTILIZATION OF CARDIAC 
DIAGNOSTIC TESTS AND PROCEDURES 
PERCENT OF USE BY SPECIALTY AND PRACTICE 



Type of Test 



Ele ctrocardiogram 

Ve ctorcardiogram 

Phonocardiogram 

Non- Invasive Techniques 

Exercise Testing 

Cardiac Fluoroscopy 

Chest X-ray 

R or L Heart Catheterization 

R or L Heart Catheterization 
with Angiogram 

Flotation Catheterization 

Selective Coronary 
Arteriogram 

Pulmonary Angiogram 

Non-Coronary Arteriogram 

HIS Bundle Recording 

Pacemaker Insertion 

Pacemaker Evaluation 

Other 



Routine Lab Tests 



Source: 3 



1 



Non-Institutional 



Primary 



78.4 

la 

1.8 

3.8 
3.0 
18.9 
0.5 

1.4 



1.2 
0.1 
0,3 
0.1 
0.6 
0.7 
2.8 
12.2 



Secondary 



75.5 
0,9 
0.4 
•0.2 
4.0 
2.4 

28.3 
0.7 

0.4 



0.4 



0.1 
3.6 
20.1 



InstituHonal 



Primary 



77.2 
8.8 
5.5 
5.9 
5.2 
5.4 

15.5 
3.3 

9.3 
0.5 

6.2 
1.1 
0.7 
1.2 
1.3 
1.5 
2.3 
3.2 



Secondary 



77.4 
0.2 
0.5 
0.4 
1.6 
0.4 

17.6 
0.3 

2.0 
0.1 

0.5 
0.5 
0.8 

0.2 
0.4 
iO.l 
7.4 



All 



77.1 
2.0 
1.8 
1.6 
3,9 
2.8 

22.2 
0.9 

1.9 



1.4 
0.1 
0.2 
0.1 
0.4 
O.S 
3.7 
14.1 
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TABLE 75 

CARDIOLOGISTS' RESEAUCH 
TOPICAL AREAS PERCENTAGE OF USE BY SPECIALTY AND PRACTICE 



Research 


Non-Institutional 


Institutional 


All 




Primary 


Secdndary 


Primary 


Secondary 


Proportion of Research N^^ 


37 


11 


189 


41 


278 


% 




3 9 


68 .1 


14.8 


100.0 


Research Topics: 

Physiology- Cardiology 


10.0 




21.5 


20.7 


19.0 


General Research Activity/ 
Non-specific 


3.3 


1 

14.3* 


18.4 


12.6 


15.4 


Chronic Ischemic Heart 


6.7 


28.6* 


16.0 


12.6 


14.7 


Other Research 
vi^ on^ v->ci I uiuxc^y y / 






12 .9 


15.3 


11.0 


Infarction 








22 .5 


9.5 


Cardiology Research 


30.0 


28.6* 


4.3 


9.0 


9.3 


Testing and Diagnostic 
Techniques 


3.3 




6.4 


4.5 


5.5 


Symptomatic (Arrhythmia) 


3.3 




4.9 




3.8 


Peripheral Vascular 
Disease 


20.0 








2.7 


Cardiac Surgery 




w 


3.4 




2.3 


Not Specified 




mm 


3.1 




2.1 



*The frequencies are too small to use thojje data with the confidence established 
for the total study, 
Nw indicates weighted frequency counts, adjusted to the proportion of all 
curdlologists that each cardiologist type represents. 
Source: 3 
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TABLE 76 

CARDIOLOGISTS* RESEARCH UTILIZATION OF SUBJECTS, 
FACILITIES, DRUGS AND EQUIPMENT: 
PERCENTAGE OF USE BY SPECIALTY AND PRACTICE 



Research Descriptors 


Non-Ins 


titutional 


Institutional 


All 


Primary 


Secondary 


rrimary 


Se condary 


Proportion of Research N^ 


37 


11 


189 


41 


278 


% 


13.3 


3 


68 » 1 


14.8 


100.0 


Research Subjects: 












Human 


96.7 


100.0 


56.7 


74.8 


66.4 


Animal 


1.8 


- 


3 2 • 2 


20.7 


25.4 


Other* 


- 


- 


8.3 


2.7 


6.0 


Research Ix>catlon: 












Laboratory 


23.3 


57.1 


49.4 


36.9 


44.4 


Bedside 


16.7 


57.1 


13.8 


18.0 


16.5 


Emergency - CCU/ICU 


3.3 


28.6 


1.2 


10.8 


4.0 


Olfice 


70 .0 


42 .9 


41.1 


38.7 


44.7 


Roseorch Utilization: 












Drugs 


33 .3 


85.7 


28.5 


39.6 


33.0 


Prosthetic Devices 


3.3 




4.3 


0.9 


3.5 


Equipment 


33.3 


57.1 


51.2 


44.1 


48.0 



/"Nw indicates weighted frequency counts, adjusted to the proportion of all 
cardiologists that each cardiologist type represents. 
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Cafdioloqist's Teach ing ActWlties. 

Table 77 presents data related to teaching topics as pres ented by each of the 
types of cardiologists in the log-diary section related to teaching activities. 
Table 78 presents percentages of use of different facilities and locations in 
teaching . 



CARDIOLOGIST'S TRAINING STUDY 

This study was the last of three addressed to cardiologists. Its rationale and 
the associated methodological issues are discussed in Chapter Two, pages 
39 through 57. The discussion in Chapter Six highlights findings as these re- 
late to indicated deficiencies in training. Data selected for presentation sup- 
pxement the discussion in Chapter Five as well as the manpower projections 
discussion in Chapter Seven. 

It will be remembered that the eicM study strata were selected on a stratified 
random basis with different sampling fractions for each strata. For these 
reasons, it is inappropriate to generate statistics other than those presented 
in th-s tables since to do so would give one or more groups a distorted 
weighting in such calculations . 



Years of FormrJ 'X r 'iining 

Tables 79, 80, and 81 provide steUstics regarding the average amount of 
training received. Table 79 is a tabulation of the cardiologist's estimates 
of total time in training; Table 00 is derived from detailed enumeration of 
types of training c.'.d documents a slight tendency to overestimating total 
training years (differences between the value in the two tables). Table 81 
is important 5n that it is based on only those who actually had formal cardio- 
vascular disease training. Of significance to training program planners is 
the fact that over 75 percent of all who are under 40 years old had about one 
and one-half years of formal cardiovascular disease training. 



Training Insufficien !: or Inadequate 

Cardiologists were asked to indicate where training needed to be augmented 
for someone who would enter a practice similar to their own. Emphasis was 
given to their practice as the reference point, both for assessment of the 
training's adeq\'.acy and for assessment of its importance to others. Given 
this perspective for the assessment, it is reasonable to expect differences which 
are attributable to the type of practice involved, the training received, and the 
age of the cardiologist responding. DRME defined training in an area as being 
inappropriate if (1) the respondent fov.nd his training "too limited" for his practice 
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TABLE 77 



CARDIOLOGISTS' TCACIIING TOPICS 
TVPCG or TCAOJING PERCrNTAGKS* BY SrCQALTV AND rRACTtCC 





Non-lnMauHonM 


InK-iUullonrtl 


All 


Topics 


Prlmciry 


iiocondary 


Pninaiy 


tiocondi-iry 


K 




161 


308 


88 


804 


% 


28,3 


22.5 


38.3 


11.0 


100*0 


Chnical Applications 

Rounds and Cds^ Reviews 


51,5 


41,1 


43,9 


46.? 


45*^ 


Testing and Dx Techniques 


20,5 


11.0 


30.9 


17 J 


22.0 


r^cemaker, Arllficlal Valve 


1,6 


1*7 






1.1 


Subtotal 


73 »^ 


53 »6 


/5 .5 


64,4 


68.8 


formal lectures 

Non^Cardlovascular Teaching 




11.4 


2*8 


10.6 


5.3 


Non-Speclfic Cardiac 
Teaching 


K€ 


2 5 


3«6 


10.1 


3.5 


General Medical Cardiology 


3.d 


SA 


2,1 


3,4 


3.4 


CV Physiology 


2.2 


0«8 


4*0 


2*5 


2.6 


Administrative Meetings 


3,8 




2.6 


1*7 


2.3 


Cardiac Surgery 


0.5 






0.8 


0.5 


Subtotal 


13. S 


19.6 


— ■ ■ ■■ 
1S.7 


29a 


17*6 


Specific Disease Condtilons 

Acute >viyocardlal Infarction 


9.2 


18J 


1.5 


3.9 


7,6 


Symptomatic (Arrhvihmla) 


1*6 


3.4 


1.9 


1.3 


2,1 


Hypertensive Disease 


1*1 




1.3 




0,8 


Congenital Heart Disease 




1*7 


0.6 




0.7 


Chronic Rheumatic Heart 
Disease 




0.8 


0«9 




0.6 


Chronic Ischemic Heart 
Disease 


0.5 


0.8 


0.8 




0.6 


PulJnondry Heart Disease 




0.8 


0.6 


1.3 


0.5 


Cardiomyopathy 






0*8 




0,3 


Peripheral Vascular Disease 




0>8 






0*2 


Angina Pectoris 






0,2 




0.1 


Arteriosclerosis 






0,2 




0,1 


Subtotal 


12»9 


26.4 


8.8 


€.5 


13.6 


TOTAL 


100.0 


100,0 


100.0 


100.0 


100.0 



• Pcrcenlagos bosod on data welohtcd to adjust the rospoctlve spocldlly and practice types to the proportion 
tht'y roprfscni within ihr {oi^] c*^fdlo!oqlr,t popuktlon. 
Indicates v^clghtcd frcquoncy counts, adjusted to thu pioportion of all cardiologists that each cardiologist 
typo represents. 

Source: 3 
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TABLE 78 

CARDIOLOGISTS* USE OF TEACHING SETTINGS: 
TEACHING SETTING PEKCENTAGE* OF USE BY SPECIALTY AND PRACTICE 



— — ^— — — 

Teaching 


Non-Institutional 


Institutional 


AU 


Setting 


Primary 


Secondary 


Primary 


Secondary 


Rooms 

Classroom 


10.8 


13.6 


6.2 


4.6 


9.0 


Lecture Hall 


7.6 


5.1 


5,3 


8*0 


6.2 


Conference R 15m 


10.3 


23.7 


23 .4 


22.3 




Office 


4.3 


4.2 


13.6 


18.9 


Q A 


Room Total 


33.0 


46.6 


48.5 


53.8 


44.2 


Clinical- Patient 
Bedside 


50.2 


63.6 


44.6 


33.6 


49.3 


Emergency or 
Intensive Care 


5.9 


3.4 


1.9 


8.8 


4.1 


Laboratory 


15.1 


8.5 


17.5 


10.9 


14.1 


Clinical-Patient 
Total 


71.2 


75.5 


64.0 


53.3 


67.5 


Percentage Overlap 
Between Types of 
Setting** 


4.2 


22.1 


12.5 


7.1 


11.7 



*PercentQges based on data weighted to adjust the respective specialty and 
practice types to the proportion they represent within the total cardiologist 
population. 



**The percentage overlap could occur between the "Clinical-Patient" categories 
or between the "Room"»and one or more of the "Clinical-Patient" categories. 

Source : 3 

ERIC '^^^ 
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TABLE 79 

ALL ACTIVE CARDIOLOGISTS INDICATING 
MEAN NUMBER OF YEARS OF POST-DOCTORAL 
CLINICAL TRAINING BEFORE ENTERING CONTINUOUS 
PRACTICE BY SPECIALTY AND PRACTICE AND AGE GROUI'S 



Specialty/Practice Type 


Number 


Mean 


a no Aye \j»roups 


I ears 


Under 40 vears 






Primary Non-Institutional 


282 


4.7 


Primary Institutional 


288 


5.0 


Secondary Non-Institutional 


243 


4.4 




100 




Over 40 Yf»ars 






Prirnarv Non^Institutiorial 


178 


4.6 


Primary Institutional 


142 


5.5 


Secondary Non-Institutional 


173 


3.9 


Secondary Institutional 


103 


4.7 


All Cardiologists 


1509 


4.5 


Fellows 


234 


5.1 



Snurce: 5 
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OABLE 80 

CARDIOLOGISTS' AGE GROUP, SPECIALTY AND PRACTICE TYPE 
BY MEAN NUMBER OF YEARS OF INTERNSHIP, RESIDENCY 
AND FELLOWSHIP TRAINING 



Age Group, Specialty 
and Type of Practice 


Internship 


Residency 


CD 
Fellowship 


Total 
Clinical 
Training 


X Years 


X Years 


X Years 


X Years 


UNDER 40 YEARS 










Primarv! 










Non- Ins ti tu tional 


1.0 


1.8 


1.6 


4.4 


Institutional 


1.0 


1.8 


2.0 


4.8 


Secondary 










Won-lnstltutional 


1,1 


1.9 


1.0 


4.0 


Institutional 


1.0 


1.9 


1.3 


4.2 


40 AND OVER 










Primary: 










Non- Ins titu tlonal 


1.2 


2.0 


0.8 


4.0 


Institutional 


1.1 


2.1 


1.7 


4.9 


Secondary: 










Non- Ins titu tional 


1.1 


1.9 


0.4 


3.4 


Institutional 


1.2 


2.1 


0.7 


4.0 


ALL CARDIOLOGISTS 


1.1 


2.0 


1,3 


4,4 


FELLOWS 


1.0 


i.7 


1.8 


4.5 



Source; 5 

ERIC 



TABUS 81 



CARDIOLOGISTS WHO HELD A CARDIOVASCULAR DISEASE FELLOWSHIP; 

CARDIOLOGISTS' AGE GROUP, SPECIALTY AND PRACTICE TWE BY 
MEAN NUMBER OP YEARS IN FELLOWSHIP PROGRAM AND PERCENTAGE 

IN SUCH PROGRAMS 



Age Group, Specialty, 


CD Fellowship 
A. accirs 


Fellowship Held 


Under 40 Years 






Primary Non-Institutional 


1.7 


94.3 


Primary Institutional 


2.1 


97.6 


Secondary Non- Institutional 


1*3 


76.5 


Secondary Institutional 


1.7 


78.0 


Over 40 Years 






Primary Non- Institutional 


1.6 


48.3 


Primary Institutional 


2.2 


80.3 


Spcondarv Non— Institutional 






Secondary Institutional 


1.6 


46.6 


All Cardiologists 


1.7 


56„6 


Fellows 


1.9 


94.0 



Source ; 5 
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and of "medkim" to "high" Importance for the training of a physician going 
into a similar practice or (2) the respondent found his training "too much" 
in an area and of "low" importance to others. 

TaDles 82 and 83 provide statistics for those who (1) indicated that their 
training was deficient in some respect and (2) said that such training was of 
moderate to high importance to others. The percentage for "insufficient" is 
calculated only from those vho indicated that they had that training. Table 82 
shows the number and percent of respondents who were trained in each area 
as well as the percent who found that training insufficient. Thus, looking at 
Table 82, the first entry, 34.2 percent of the 53.2 percent trained in the area 
found that training insufficient. 

The types of deficient training considered most important are underscored in 
Table 82. These underscored values are found in Table 83 as the far right 
("All") column entry. Table 83 presents the summary tabulations from the 
preceding table by (1) population, (2) practice, (3) age, (4) specialty and 
(5) fellowship, as discriminant veriables. It is clear that the aroas with 
greatest perc^sived deficiency are those which represent relatively new advances 
in cardiology. V/ith Table 83, the educational planner can determine whether 
programs for all cardiologists are sufficient or whether select programs, focusing 
on any one of the analytical variables noted v<;ould be more appropriate. 



Popu lati on Related to Fduca»:.onal Need s 

Population size was considered a potentially important dimension for educational 
program plannJng . Tables 84, 65, 86, 87, and 80 provide the percentages in- 
dicating training desired, opinions regarding adequacy of training which they 
received and desires for, as well as actual participation in, continuing 
education programs of a national and/or regional character. 



Assessment of Manpower Adequacy 

Cardiologists were asked to indicate v^hether there were "too few", "about 
right" or "too many" cardiologists in their respective area. They were asked 
this question for Primary Cardiologists and for Secondary Cardiologists . Tables 
89 and 90 provide sumraary statistics for each of the types of cardiologist 
studied. Tables 91 and 92 provide similar statistics for all cardiologists 
divided into two population groupings. These da*a generally portray a level 
of assessment indicating that the numbers are "a^out right"; however, on a 
census division basis, the Eastern Seaboard and the West Coast respondents 
more often indicated "too many" cardiologists. These data are more suggestive 
than definitive. To be most useful the data would require further analyses to 
the level of metropolitan areas which, If done, would result :n extremely small 
numbers that could only be used as indicators of possible over concentration 
of cardiologists . 
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TABLE 82 



ALL ACTIVE CARDIOLOGISTS TRAINED IN CARDIOVASCULAR TOPICAL AREAS 
AND PROPORTION OP THOSE TRAINED WHO FOUND THEIR TRAINING INSUPPICIENT 



oardiovascuiar Xraining ProQraT?) Exp6fidno«ft 
btxd Traltilng Topics 


Respondents 
Indicating 
Training 


Pound 
Insufficiant 


N 


% 


% 


Experience in Cllnlcdl Gure^ Research, and Te^chln^ 








Cardiac patient care: pediatric 


d03 


53.2 


34.2* 


Cardiac patient care; medical 


1227 


61.3 


B.7 


oaraiac patient care^ Buryicai 


796 


52.8 


29.1 


Cardiac patient care: coronary rare unit 


571 


37.8 


27,7 


Pacemaker insertion 


S6S 


37.4 


25.7 


Pacemaker foUow-up 


SSI 


36.5 


34.9 


Cardiovascular research^ basic 


495 


32.6 


21,2 


Cardiovascular research: clinical 


843 


55.9 


21.0 


Teaching; clinical 


1072 


71.0 


13.1 


Teach Ing : d Ida c tic 


S54 


56.6 


17,3 


Libera ton^ Dlaanostlc' Technique* 








Electrocardiography 


1133 


75,1 


U,0 


Phonocardiography 


828 


54.9 


30.2 


Echocardiography 


Z90 


19.2 


55.3 


Exercise tolerance testing 


821 


54.4 


28.0 


Vec torcard logra phy 


595 


39.4 


33.9 


Angiography; cardiac 


671 


44.5 


24.2 


/ijiy {ofjfiy t uorunary 


469 


31.1 


42 ,0 


Ang iogra phy; per iphera 1 


406 


26.9 


38,8 


Cardiac catheterleatlon 


669 


44,3 


22.1 


Swan^-Ganz right heart catheterization 


260 


17.2 


MiP 


Laboratory and Classroom Instruction 








CV anatomy 


836 


55,4 


27.7 


CV physloJogy 


893 


59.2 


21.7 


CV biochemistry 


710 


47.1 


37,7 


CV pathology 


676 


SB.l 


26.4 


CV epidemiology 


665 


44.1 


28.8 


CV pharmacology 


827 


54.8 


27.5 


CV radiology 


888 


58, B 


24.5 


Pulmonary physiology 


792 


52.5 


39.8 


Hypertensive renal disease 


839 


55.6 


21,3 


Peripheral v^iscular disease 


803 


53.2 


27.1 


Cerebral vascular disease 


741 


49,1 


24. S 


Biostatistics 


438 


29,0 


,38,8 


Bloengineerlng 


371 


24.6 


41.1 



♦ Values unoerllned Indicate that 1/3 or more of those having training in an area found that 
training insufficient. 



Source: 5 
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BEST COPY AVAILABLE 



TABLE 83 

















Ao» 








tft^HMM* and 1t«imA9 Tpi>lti 


1 

1 


at 

1 


1 


i 


1 


9 

w 
9 

6 


b 

J 

£ 


f 


1 


1 

1 


All 


































11.1 


14.1 


14 •! 


11. s 


".I 


17*1 


»B *f 


14a 






7*1 


10*7 


1.0 


1.0 


11*4 


la 


II. 1 


4ti 


t ft % 
11.7 


oa 




it.i 


19 .4 


19 »1 


lltl 


ii*9 


10«9 


17*7 


ll.l 


17.0 


ft * 'V 


ua 


Coldnbry C^i« Vtill 




till 


10«l 


11*4 


12 il 


11.9 


14,1 


JI »7 




ft J ■ 


17a 






11,7 




10.9 


U*9 


40.0 


11.0 


11.4 


10.0 


47 ,w 


iia 








174 J 


j».9 




!■ fl 
JV • • 




41vi 


14,9 


14.1 


14.9 






It.) 


19.1 


14.1 




iia 


iia 


to.i 


10.7 


19 a 








11 *i 


10»4 


11. 1 


11 a 


10.1 


11,1 


loa 


10.1 


• ft ft 
iipf 


11.0 




11,1 




11.0 


7,7 


9.7 


11.9 


•a 


loa 


9.7 


loa 


11.1 






}§>• 


17.9 




i7a 


17.1 


19.1 


10.1 


Iia 


10.4 


17.1 


til Ubof^lory OltvYWttle 1%«Ki>l«y«l 




























10.4 


IKI 


19.9 


9.1 


11.9 


0,4 


14a 


7.9 


li.i 


It H 

1 B «V 




II. 1 


91.1 


1K4 


i4a 


11.1 


iia 


17.7 


14a 


iia 


41,1 


10*1 






%$A 


U*) 


10.4 


sia 


•1.9 


II.? 


11.4 


14,1 


97.1 








1<^4 


19.9 


idkO 


10.9 


11.1 


Iia 


90.0 


iia 


17.9 


l9*0 






14.1 


ll«9 


10^9 


11.9 


IS.I 


10.4 


19.0 


11, t 


44.9 






If 




17*1 


11. 1 


11 .1 


9i»l 




It 1 


19 9 


44iO 


iia 






41 »7 


41.4 


|4.0 


11.9 


».9 






40 7 


47.1 


41.0 






si.i 


4I>1 


11.0 


11.7 


J J 1 
f f . 1 






11 iO 


49.9 


19.9 


C«rdiU« oit))«t«Htfttlen 




iiil 


14,1" 


14 19 


11 .7 


Jl k 1 


It c 




17.0 


47a 


11.1 






44.1 


49*4 


19.1 


19.1 


SS • 1 


• ' 




ll 0 


il.l 


44.0 


0 . UbM«lonr C|a>«R>o« 1f)ili\>ctioil 
























CV ttnAhPwy 




31.1 


1^.9 


li»l 


lltl 




11. o 




IB ■ 

• V f P 


11* 1 








1)^0 




i # . / 






lOf 0 


14.1 


10.7 


11.9 


iia 






4«.4 




41.9 


11.4 


40.1 


40.9 


iia 


iia 


40.1 


17a 






17,1 


n.i 


19,1 


iia 


na 


17.0 


14.4 


17.1 


14.4 


11.4 


CV Apidttjnli^o^y 


10.7 


)0.l 


15.7 


14,1 


11. 1 


11*0 


na 


14a 


10.1 


11.9 


loa 




a)a 


li»7 


n,i 


10.9 


17a 


17a 


IM 


17.0 


19.0 


14.9 


17a 


CV r%^^t>9y 




37,1 


35.0 


11«4 


zfta 


11.4 


na 


isa 


14.1 


21.1 


14a 






41. D 


40.1 


14,9 


1^.1 


iia 


4oa 


11.7 


19.9 


11.7 


19a 






Ih7 




24a 


iia 


20.0 


14.0 


17a 


iia 


19a 


llvl 






17,1 


IS. I 


n.4 


15.0 


n.o 


19. i 


14.0 


29.0 


na 


27.1 


C«r»br«)i VAicul^r di*»iM 




14.0 


n.i 


11 1 


^la 


iia 


IM 


20.0 


17.7 


ua 


14.1 




4D.0 


14.7 


n.a 


44,1 


ita 


4Da 


19.9 


17.4 


11.1 


47.1 


39a 




41*1 


40.1 




4Kf 


35a 


4».4 


41.1 


41.1 


)7.l 


12*$ 


4K4 



Er|c Source: 5 
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BEST copy AVAIUBLE 



lABIE 84 

PERCENT or ALL ACTIVE CARDIOLOGISTS INDICATING TYPE Or TRAINING DESIRED 
IN CONTINUING EDUCATION BY COMMUNITY SIZE 



TVPt Of* filAfMfN^ 


ALL ACTIVE CARDIOLOGISTS 


Community Sita 


All 


Under iSOM 


Over 150M 




K*327 


N^li82 


N*1S09 


% 




% 














81.3 


81.1 






33.6 


31.7 




28 3 


30 a 


29.9 








29.9 




i&.s 


€3.3 


63.0 


CV bloch«mistfy 


3B«$ 


45 € 


40.1 


CV pathology 


42.3 




39,0 


v#y vpiucuiioio^y 


29»6 




28. € 






€0 8 


€1.4 




46^1 


4i 4 


47.9 


# Villi vf#af jr ^iijr Vlw^u^ jr 


€0,6 


5€.9 


57. € 




€5,3 


53 i 


56.2 


nK*rii 1 Wa ftf^ii \ Aim mm m a 

* vll^^llVfOJ TCPSvVAOr OlvCflW 


S3. 1 


42.2 


44.5 


wwf-wi^ii* vai|(,»|J4f^f MiVwOJPV 


53.3 


3».7 


42.6 




17.7 


21.3 


20.5 




20.4 


24.0 


23,2 


£l #c t/i^ A r 1 n) V 


n,» 


«U7 


€4.9 


fhonocardloiogy 


38. S 


41.6 


40.9 


]:cboc«rd logr^phy 


48.2 


52. » 


51.4 




56.9 


51.2 


52.4 


Vvctof c«rd loyraphy 


40.7 


40.7 


40.7 


Ahglography 


31.2 


37.5 


36.1 


Cardidc c«th«iftrix^Uon 


22. S 


2B*7 


28.1 


Actual Pisfional Suoisfvlted Exo^rlence 








m C^rdUc Patient Car* 








Padlatric 


14,8 


13.) 


13.4 


Madlcal 


45. 6 


36.7 


38.6 


Surgical 


13.0 


13.8 


13,6 


Coronary car« unit 


45.0 


34. S 


36.0 


Pacamakar Inaartlon And Coilow-up 


44,3 


32.8 


35.2 


Ubor^t^Y. DUannittc .TechMauAi 








Ulactrocardiography 


58.1 


44*2 


47. i 


Phonocardiography 


31.7 


30.7 


30.9 


?^chocftrdiography 


39.3 


41.6 


41.1 


txarciae tolmnca tailing 


49.1 


37,0 


39.6 


Vectorcardiography 


34.8 


29.0 


30.3 


Angiography^ cardiac 


2S.5 


24.3 


24.6 


Angiography; coronary 


28.2 


26.1 


26.9 


Angiography; pariph^ral 


20.6 


iS*4 


16.5 


Cdrdiac cathet«rlX5tlon 


18.5 


24.8 


23.4 


Swan-Ganx right heart cathateritation 


26.7 


26.2 


26,3 



o Source: 5 2 

ERIC 
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TABLE 85 



ALL ACTIVE CARDIOLOGISTS' PKRCENTAGE OF OfmiONS REGARDINO 
CONTINUING EDUCATION OPPORTUNITIES BY CENSUS DIVISION 
AND COMMUNITY SIZE 



CENSUS DIVISION 


1 

Community ] 
Sizm 


N 




In* 


No 




% 


% 


% 


NEW ENGUND 


Ov«r 150M 


93 


77 


17 




UtnaQf LSvM 






ki 




MIDDLE ATLANTIC 


Over ISOM 


323 


79 


8 


13 


Under 150M 


69 


60 


27 


13 


SOUTH ATLANTIC 


Over ISOM 


2)3 


79 


14 


7 


Under 150M 


61 


63 


30 


J 


EAST SOUTH 


OVW lowM 








IS 


CENTRAL 


Under ISOM 


16 


67 


3S 


8 


WEST SOUTH 


Over 150M 


72 


6S 


24 


11 


CENTRAL 


Under I3CM 


26 


72 


25 


3 


EAST NORTH 


Over 150M 


172 


77 


18 


S 


CENTRAL 


Under ISOM 


4$ 


64 


22 


14 


WEST NORTH 


Over 150M 


49 


63 


8 


29 


CENTRAL 


Under 150M 


24 


81 


0 


19 


MOUNTAIN 


Over ISOM 


40 


69 


15 


IZ 


Under ISOM 


14 


97 


3 


0 


PACIFIC 


Over 150M 


171 


83 


15 


2 


Under 150M 


36 


62 


31 


7 


CARIBBEAN 


Over ISOM 


12 


73 


27 


0 


Under 150M 


6 


57 


43 


0 


MILITARY 


Over ISOM 


4 


S8 


11 


33 


Under 150M 


1 


50 


SO 


0 


ALL CARDIOLOGISTS 


Over ISOM 
Under ISOM 


1181 
327 


77 
67 


14 

23 


9 

10 




source: S 
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lABLE 86 

ktl ACTIVE CARDIOLOGISTS' PERCENTAGE OF ATTENDANCE 
ONCE A YE^R OR MORE AT NATIONAL OR REGIONAL MEETINGS 
HAVING SUBSTANTIAL CARDIOLOGY SESSIONS 
BY CENSUS DIVISION AND COMMUNITY SIZE 



CENSUS DIVISION 


Cowrnunity 
Size 


N 


More then 

Orrne & V»iir 


Once 










% 


NEV/ ENGUND 


Over ISOM 
Under 150M 


93 
28 


40 

26 


28 
19 


MIDDLE ATUVNTIC 


Over iSOM 
Under ISOM 


323 
66 


36 
29 


30 
30 


SOUTH ATLANTIC 


Over ISOM 
Under ISOM 


213 
61 


3$ 
35 


28 
40 


EAST SOUTH 
CENTRAL 


Over 15 OM 
Under 150M 


34 

16 


26 
20 


28 
45 


WEST SOUTH 
CENTRAL 


Over 150M 
Under ISOM 


72 
26 


40 
40 


24 

21 


EAST NORTH 
CENTRAL 


Over 150M 
Under 150M 


172 
45 


34 
43 


35 
24 


WEST NORTH 
CENTRAL 


Over loOM 
Under 150M 


49 
24 


30 
39 


26 

32 


MOUNTAIN 


Over 150M 
Under 150M 


40 
14 


34 
49 


20 
43 


PACIFIC 


Over 15 OM 
Under ISOM 


171 
36 


43 

27 


26 

39 


CARIBBEAN 


Over 150M 
Under 150M 


12 
6 


63 
43 


18 
21 


MILITARY 


Over ISOM 
Under 150M 


4 

1 


0 
0 


59 
50 


ALL CARDIOLOGISTS 


Over 150M 
Under 150M 


llfll 
327 


37 
34 


29 
32 



ERIC Source: 5 293 
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TABLE 87 



ALL ACTIVE CARDIOLOGISTS' PERCENTAGE OF ATTENDANCE 
ONCE A YEAR OR MORE AT NATIONAL MEETINGS DEVOTED 
EXCLUSIVELY TO CARDIOLOGY BY CENSUS DIVISION ' 
AND COMMUNITY SIZE 





Community 
Size 


N 


More than 
Once a Year 


Once 
a Year 








% 




NEW ENGLAND 


Over 150M 
Under 150M 


93 
28 


34 
8 


38 
41 


MIDDLE ATUNTIC 


Over 150M 
Under 150M 


323 
68 


28 
12 


45 
42 


SOUTH ATLANTIC 


Over 150M 
Under 150M 


213 
Bl 


26 
26 


40 

29 


PA55T SOUTH 
CENTRAL 


Over 150M 
Under 150M 


34 
16 


22 
6 


30 
28 


W^\*>T SOUTH 
CENTRAL 


Over 150M 
Under 150M 


72 
26 


44 
12 


26 
39 


EAST NORTH 


Over 150M 
Under 150M 


172 
45 


38 
39 


33 
29 


V/EST NORTH 
CENTRAL 


Over 150M 
Under 150M 


4? 
24 


24 
44 


35 
35 


MOUNTAIN 


Over 150M 
Under 150M 


40 
14 


29 
4 


36 
71 


PACIFIC 


Over 150M 
Under 150M 


171 
36 


45 
11 


32 
40 


CARIBBEAN 


Over 150M 
Under 150M 


12 
6 


20 
SB 


77 
7 


MILITARY 


Over 150M 
Under 150M 


4 

I 


11 
0 


79 
50 


ALL CARDIOLOGISTS 


Over 150M 
Under 150M 


1181 
327 


33 
21 


38 
37 



ERIC 



Source; 5 
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TABLE 88 



AU ACTIVE CARDIOLOGISTS' PERCENTAGE PARTICIPATING IN 
CARDIOVASCULAR DISEASE CONTINUING EDUCATION COURSES 
ONCE A YEAR OR MORE BY CENSUS DIVISION 
AND COMMUNITY SIZE 



CENSUS DIVISION 


Community 
Size 


N 


More than 
Once a Year 


Once 
a Year 








% 


% 


NEVyr ENGLAND 


Over 150M 
Under iSOM 


93 
28 


59 
58 


22 
18 


MIDDLE ATLANTIC 


Ov<3r iSOM 
Under 150M 


323 
66 


52 
47 


24 
25 


SQVTH ATLANTIC 


Over ISOM 
Under 150M 


213 
61 


57 
43 


21 
39 


EAST soxrm 

CENTRAL 


Over 150M 
Under 150M 


34 

16 


57 
43 


14 

25 


WEST SOUTH 
CENTRAL 


Over 150M 
Under 150M 


72 
26 


44 

67 


26 
9 


EAST NORTH 
CENTRAL 


Over 150M 
Under 150M 


172 
45 


57 
67 


25 
18 


WEST NORTH 
CENTRAL 


Over 15 OM 
Under ISOM 


49 
24 


76 


27 

18 


MOUNTAIN 


Over 150M 
Under ISOM 


40 
14 


56 
71 


17 

30 


PACIFIC 


Over 150M 
Under ISOM 


171 
36 


68 

71 


17 
11 


CARIBBEAN 


Over ISOM 
Under 150M 


12 
6 


67 
64 


33 
36 


MILITARY 


Over 150M 
Under ISOM 


4 

1 


26 

100 


48 

0 


ALL CARDIOLOGISTS 


Over 150M 

Under 150M 


1181 
327 


56 
58 


22 
23 



Source; 5 | 301 
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TABLE 89 

CARDIOLOGISTS' AGE SPEC1AL1Y, AND PRACTICE TYPE BY PERCENTAGE 
ASSESSMENT OF PRIMARY CARDIOLOGY MANPOAA^R NEEDS 



and Type of Practice 


Too 
Few 


About 
Right 


Too 
Many 


No 
Response 


Under 40 Years 










Primary Non-Institutional 


19 


62 


16 


3 


PHmarv Institutional 


18 


55 


24 


3 


Ri=»r^ndarv Non— Institutional 


14 


68 


16 


2 


Sf>rv^nrtr^rv Institutional 


24 


51 


19 


6 


Over 40 Years 










Primary Non-Institutional 


18 


65 


15 


Z 


Primary Institutional 


22 


62 


13 


4 


Secx)ndary Non-Institutional 


17 


73 


8 


2 


Secondary Institutional 


IB 


59 


17 


6 


All Cardiologists 


18 


66 


14 


3 


Fellows 


19 


50 


17 


14 



Source : 5 



30^ 
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tABIE 90 

CARDIOLOGISTS* AGE, SPECIAL1Y, AND PRACTICE TYPE BY PERCENTAGE 
ASSESSMENT OF SECONDARY MANPOWER NEEDS 



Age Group, Specialty', 


III II III 
Too 


About 


Too 


No 


and Tyi^e of Practice 


Few 


Right 


Many 


Response 


Under 40 Years 










Primary Non-Institutional 


14 


56 


25 


5 


iTiinajry institutional 


14 


56 


26 


5 


beoonaary Non- Institutional 


10 


68 


18 


4 


becondary institutional 


20 


56 


15 


9 


Over 40 Years 










Primary Non-Institutional 


12 


63 


21 


4 


Primary Institutional 


16 


65 


13 


6 


Secondary Non- Institutional 


14 


76 


9 


2 


Secondary Institutional 


16 


61 


17 


2 


All Cardiologists 


14 


66 


17 


4 


Fellows 


11 


53 


20 


16 



Source : 5 



ERIC 
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TABLE 91 

ALL ACTIVE CARDlOtOGISTS' PERCENTAGE ASSESSMENT OP PRIMARY CARDIOUXSY MANPOWER 

BY CENSUS DIVISION AND COMMUNITY SIZE 



CENSUS DIVISION 


Community 
Bizm 


N 


Too 
F«w 


About 
RlQht 


Too 
Many 


No 
Raspofi** 










X 


% 


% 


% 


MEW bNivMNXJ 


Ov«r 


150M 




1$ 


fa 


It 


S 






2i 


14 


•1 


S 


z 


MIDDLE ATIANTIC 


Ovtr 


UOM 


323 


10 


f» 


1* 


; 


Und»r 


150M 


$e 




ct 


S 




SOVTH ATUNTIC 


Ov«r 


150M 


* i«p 


•1* 


ff 


IS 




VnCmr 


150M 


61 


37 


so 


10 


* 


CAST SOUTH 


Over 


150M 


34 


36 


so 


4 




OZHtttkL 


Under 


ISOM 


U 


20 


S2 


C 


22 


WWT SOTJTH 


Over 


150M 


72 


13 


71 


IS 




CENTRAL 


Under 


150M 


26 


31 


SO 


0 




EAST NORTH 


Over 


150M 


172 


18 


n 


• 




CENTRAL 


Under 


150M 


4S 


30 








WEST NORTH 


Over 


iSOM 


49 


21 


sz 


• 




CENTRAL 


Under 


150M 


24 


S« 


40 


0 




MOUNTAIN 


Over 


ISOM 


40 


24 


ss 


IS 




Under 


ISOM 


14 


S 


93 


0 




PACIFIC 


Over 


ISOM 


171 


11 


S2 


M 




Under 


ISOM 


36 


10 


S3 


10 






Over 


ISOM 


12 


* 


* 


• 




CARIBBEAN 


Under 


ISOM 


6 


• 


* 




e 


MILITARY 


Over 


ISOM 


4 


• 


* 


* 


* 


Under 


ISOM 


1 


• 




* 






Over 


ISOM 


llSl 


IS 


S7 


IS 


2 


Aa CARDIOLOGISTS 


Under 


ISOM 


327 


29 


«2 


s 


3 



• Kumbar* Imdequdt* {or anslyal*. 



Source: 5 



o04 
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TABLE 92 



AU ACTIVE CARDIOLOGISTS' PERCENTAGE ASSESSMENT OF SECONDARY CARDIOLOGY MANPOWER BY 

CENSUS DIVISION AND COMMUNITY SIZE 



CENSUS DIVISION 


Community 
Six* 


N 


Too 
Few 


About 
Right 


Too 
Many 


No 
Response 








% 


% 


% 


% 


NEW CNGIAND 


Ovar ISOM 
Under ISOM 


93 
2B 


7 
13 


71 
B2 


16 
9 


• 
1 


MIDDLE ATLANTIC 


Over ISOM 
Under ISOM 


323 
68 


7 
17 


67 
6B 


29 
14 


3 
1 


SOOTH ATLANTIC 


Over ISOM 
Under ISOM 


213 
61 


13 
33 


64 
49 


17 
12 


« 
C 


EAST SOUTH 
CENmt 


Over ISOM 
Under ISOM 


34 
16 


17 
11 


63 
BO 


19 
0 


1 

s 


WEST SOUTH 
CENTRAL 


Over ISOM 
Under ISOM 


72 
26 


11 
24 


70 
76 


It 
0 


1 

0 


EAST NORTH 
CENTRAL 


Over ISOM 
Under ISOM 


172 
45 


14 

19 


73 
66 


19 
• 


« 

s 


WEST NORTH 
CENTRAL 


Over ISOM 
Under ISOM 


49 
24 


15 
SB 


71 
36 


• 

0 


» 


MOUNTAIN 


Over ISOM 
Under ISOM 


40 
14 


10 
11 


6B 
B6 


IS 
0 


7 
3 


PACIFIC 


Over ISOM 
Under ISOM 


171 
36 


14 
21 


SS 
59 


26 
17 


6 
3 


CARIBBEAN 


Over ISOM 
Under ISOM 


12 
8 


k 
• 


» 

it 


• 
• 


• 
• 


MILITARY 


Over ISOM 
Under ISOM 


4 

1 


• 


• 


• 
* 


• 
• 


ALL CARDIOLOGISTS 


Over ISOM 
Under ISOM 


iiei 

327 


11 
23 


66 
6S 


19 
9 


4 

3 



* Numbers inadequate for analyela. 

Source: 5 



ERIC 
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Practice Location Related to Where Trained 

It is noted in Chapter Five that the majority of cardiologists trained within an 
area practice in the same general area . Looking at where cardiologists prac- 
tice in relation to where trained as the next level of movement, i.e. , percentages 
going to a postal area census division other than were trained, the Eastern 
Seaboard does quite well in retaining its manpower resources (movements are 
up and down the coast) and the Area 9 (Pacific) is the major choice area for 
all other training areas. Specifically, the Pacific obtains the following per- 
centages of those trained in indicated postal areas: 

Movement from Area 4 8.3 percent 

Movement from Area 5 11.9 percent 

Movement from Area 6 13.3 percent 

Movement from Area 7 10,9 percent 

Movement from Area 8 22.6 percent 

The magnitude of this migration to the Pacific is seen when the cardiologists 
from other areas are combined with those trained in the area; the Pacific re- 
tains 75.5 percent of all that they train but this number is only 56. 5 percent 
of all that they have . 



CARDIOV;^SCUL/^.R DISEASE TRAINING PROGRAMS STUDY 

The methodology for this study is discussed in Chapter Two, pages 57 through 
78, Estimates were obtained concerning the availability of facilities within 
and/or In association with training institutions, the number of diagnostic and 
testing procedures performed, the type and number of clinical conditions seen 
and treated (a measure of training resources), as well as, an enumeration of 
staffs and their capabilities. These data are presented in Chapter Five. 
Statistics regarding requirements for training programs , the amount of time 
in training programs and the objectives which directors have for their programs 
are also presented in Chapter Five. 



Physicians Trained in Cardiology 

Tables 93, 94 and 95 summarize past, current and planned cardiovascular 
training program trainee statistics . Table 93 presents mean statistics for the 
190 programs which answered the survey form. Tables 94 and S5 extend these 
data to the 329 national programs. With these tables, the trends related to 
growth as well as differences in growth patterns for types of programs are 
documented , 

at)6 
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TABLE 93 



AVERAGE NUMBER OF CARDIOVASCULAR TRAINEES 
BY PROGRAM LENGTH 



Number of Cardiovascular Trainees 
by Category and Program Year 


PROGRAM LENGTH* 


Less than 
24 Months 
IN=51) 


24 Months 
or More 
{N=139) 


X Number 


X Number 


Number of Positions: 






1972-73 


2.08 


5.07 


1S71-72 


1.78 


4.62 


1970-71 


1.34 


3.99 


Number Positions Filled; 






1972-73 


1.86 


4.91 


1971-72 


1.74 


4.56 


1970-71 


1.32 


3.76 


Number Completing Program 






this Year: 






1972-73 


1.64 


2.86 


1971-72 


1.56 


2.50 


1970-71 


1.28 


2.23 


Number of Applicants (1972-73) 


9.93 


26.51 



*Length for majority of candidates. 
Source: 4 



ERIC 
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TABLE 94 

NUMBER OF TRAINEES BY TRAINING PROGRAM LENGTH: 
1970-71 THROUGH 1972-73 



Number of 


Program Length 


* 


Cardiovascular Trainees 
by Category and 
Program Year 


Less than 
24 Months 


24 Months 
or More 


Total 


N=88 


N'=241 


Number 


Number 


Number 


Number of Positions: 








1972-73 


174 


1159 


1333 


1971-72 


149 


1056 




1970-71 


112 


912 


1024 


Number Positions Filled: 








1972-73 


155 


1123 


into 

1279 


1971-72 


145 


1043 


1188 


1970-71 


110 


860 


970 


Number Completing 








Program this Year: 








1972-73 


137 


654 


791 


1971-72 


139 


572 


711 


1970-71 


107 


510 


617 



*Based on "usual amount of time" in program. 
Source ; 4 



ERIC 



TABLE 9S 



CARDIOVASCULAR TRAINEES COMPLETING PROGRAM: 
GROWTH BASED ON PROGRAM DIRECTORS' ESTIMATES* 

BY PROGRAM LENGTH 



Program Length 



Program Years 


Less than 


24 Months 


Total 


24 Months 






N=88 


N=241 






Number 


Nil tube f 


XTiimbftr 


Completed Program: 








1971-72 


139 


572 


711 


Ay f L'^f O 


137 


654 


791 


Subtotal 


276 


1226 


1502 










1973-74 


150 


719 


869 


1974-75 


165 


791 


956 


1975-76 


182 


870 


1052 


Subtotal 


497 


2380 


2877 


Five Year Total 


773 


3606 


4379 


Estimated Completion 








1976-77 


200 


9S7 


1157 


1977-78 


220 


1053 


1273 


Subtotal 


J 420 


2010 


2430 


Seven Year Total 


1193 


5616 


6809 



58 percent estimate in five years, computed as 10 percent per year. 



Source: 4 
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Training Program Directors' Program Objectives 

Directors were asked whether or not their program graduates had capabilities 
in selected areas of cardiology upon completion of training ► These responses 
can be considered a statement of program objectives. Table 96 provides the 
response percentages for directors of both types of programs , 

Directors were also given the opportunity to make written recommendations 
concerning changes which they felt should occur in cardiovascular training 
programs. These comments were used by the Advisory Committee in their 
evaluations. 

Suggested Cardiology Training Program Guidel ines Prepared by the Car diovascular 
Subspecialty Board 

The guidelines prepared by the Cardiovascular Subspecialty Board were cited by 
many program directors , The statements below regarding guidelines for training 
programs were provided by the current Chairman of the Subspecialty Board in 
Cardiovascular Diseases and are recommended by the Advisory Committee for 
adoption . 

Clinical training program in cardiology must of necessity be varied 
in content and emphasis reflecting the differing backgrounds, talents 
and ambitions of trainees, as well as the large spectrum of oppor- 
tunities that may be found in training centers. Therefore it Is dif- 
ficult to compose a description of an Ideal program without running 
the risk of Imposing a uniformity that could be suppressive of in- 
novation and progress. The following general guidelines are offered 
with the realization that good programs may exist with various 
emphasis and that periodic review Is necessary to avoid obsolescence. 

1. Oblectlves of a Clinical Training Program In CarcHology . In 
general the trainees entering a clinical i:ralnlng program will em- 
bark on careers in either a practice of cardiology, or academic 
medicine or some combination of the two. If the goal Is practice of 
cardiology, the extent to which this Is possible as a specialty is 
determined by the locale of the practice, hospital facilities, associates, 
etc. Therefore the technical procedures which must be mastered will 
be affected to some extent by the opportunities that will exist In the 
practice area. Often, however, the ultimate goal is unclear to the 
trainee at first. Not infrequently goals change as the tralneeship 
unfolds. Therefore a certain core experience would seem Indicated 
for all trainees . This should be provided In sufficient depth and 
with sufficient emphasis or scholarship, self -Instruction and 
development of critical Judgment , so that the trainee -product of 
the program will not become dated after he has entered his chosen 
profession on completion of the experience. 
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TABLE 96 



PERCENT OF CARDIOVASCULAR TRAINING PROGRAMS 
IMDICATING TRAINEE SKILLS IN VARIOUS AREAS 
BY PROGRAM LENGTH 





Program Length 


Trainee Skills 
Upon completion of our program, the 


Less than 
24 Months 
{N=51) 


24 Month .s 
or More 
(N=139) 


majority of our trainees are able to: 


% Yes 


% Yes 


Manage an intensive care and/or coronary 
care facility 


97.9 


96.8 


Conduct diagnostic cardiac catheterizations 


59.6 


96.0 


Direct a hemodynamics lab 


23.4 


60.8 


Serve as cardiologist consultant on a CGU 
committee 


93.6 


98.4 


Perform as a cardiologist consultant in all 
clinical areas 


87.2 


98.4 


Conduct clinical research 


66.0 


82.4 


Conduct basic laboratory research 


6.4 


16.0 


T^ach graduate students and residents in 
clinical and laboratory settings 


83.0 


92.8 


Teach medical students, residents and 
fellows in both clinical and formal 
classroom settings 


93.6 


98.4 


Participate in professional seminars, work- 
shops and symposia as consultant 
cardiologists 


85.1 


85.6 


Are eligible for subspecialty board certi- 
fication in cardiovascular diseases 


51.1 


99.2 


Perform and teach others to perform cardiac 
diagnostic x-ray procedures 


48.9 


84.0 


Perform and teach others to perform non- 
invasive laboratory techniques 


83.0 


89.6 



ERIC 



Source: 4 
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2. Prerequisites > Trainees must have a thorough grounding in in* 
ternal medicine before embarking on the clinical training program. 
The proper understanding of the complications in fluid and electro* 
lyte problems, hematology, infectious disease, etc., occurring for 
instance In post-operative open^heart surgical patients, indicates 
the need for mastery in-depth of the appropriate major areas of internal 
medicine. This type of competence has in most Instances been best 
provided by an internship plus two years of residency in an approved 
program in internal medicine prior to starting the cardiology tralneeship* 

3 * Location of the Program > AUhough many of the best known programs 
occur in university teaching hospitals It is certainly possible for a 
superb program to be provided in a hospital not affiliated with a 
university center, 

4. Contents of the Program * 

a . The principal Ingredients of a good clinical traineeship program 
In cardiology may be divided into four areas; 

(1) Acquisition of clinical skills used in diagnosis . 

(2) Mastery of laboratory techniques. 

(3) Instruction and experience In management of various types 
of heart disease, 

H) Opportunity for research. 

The first three of these are obvious , The inclusion of research as an 
important part of a clinical training program may require a word of ex- 
planation. Obviously most graduates of clinical training programs 
will, in the end, engage in practice. Is participation in clinical in- 
vestigation worthwhile for such an individual? It is eminently worth- 
while. The experience of identifying a problem worthy of study, 
going through the literature to see what is already known, working 
out a protocol to study the probelm under skillful supervision, executing 
the necessary studies, evaluating the results and writing up the whole 
study for presentation to colleagues in verbal or written form is an 
important and instructive exercise. It may affect one's career goals 
by attracting toward (or repelling from) academic medicine. Although 
proof of this is lacking, we believe that such an experience Is one of the 
best ways of encouraging life-long habits of scholarship and critical 
thinking so necessary in the evaluation of newly proposed therapeutic 
modalities, etc. It Is recognUed, however, that some trainees have 
no interest In research and It Is quite possible that their forced im- 
mersion In on-going Investigative programs will be tedious and time 
wasting for all concerned. 
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b. Details of the core experience of a satisfactory training program. 
Besides knowledge of basic subjects such as cardiovascular anatomy, 
physiology, pathology, pharmacology, the following areas and sub- 
jects are considered important: 

(1) Acquisition of clinical skills in diagnosis . The proper 
care of patients seen by a cardiologist requires accuracy 
in diagnosis . Even in the modern era of more and more 
precise laboratory methods, the bedside skills ccntained 
in history taking and physical examination remain of 
crucial importance. Therefore it Is imperative that, 
through the experiences afforded by abundant patient con- 
tacts , the trainee sharpen his ability to utilize profitably 
these basic clinical methods . The setting may vary with 
the institution. However, an experienced director who 
can check the findings and correct errors Is of course nec- 
essary for the proper development of these important skills , 

(2) Mastery of laboratory techniques. This list changes 
rapidly with the introduction of new methods . In many in- 
stances the laboratory methods supplement and strengthen 
the clinical skills mentioned in (1) above. For instance, 
electrocardiography permits the verification of clinically 
diagnosed arrhythmias, phonocardiography enhances 
auscultation - while graphic records of pulsatile phenomena 
Improve the art of palpation of blood vessels end precordium. 
Catheterization and angiography provide physiologic and 
anatomic confirmation of conditions diagnosed at the bedside. 
Therefore for the optimal use of these technical methods as 
educational {as well as diagnostic) tools the trainee should 
always be required to state his opinion in writing in detail 
before resorting to the laboratory method. 

A list of more important laboratory methods contained in the 
care of a good program follows; 



a. Electrocardiography - This remains the principal 
laboratory method used in cardiology. Mastery of 
electrocardiography is Imperative, The interpretation 
of tracings under experienced supervision, coupled 
with reading from standard text books and journals 
should provide an adequate experience , The number 
of ECGs required for adequate training may be ex- 
ceeded in many busy hospitals . If the trainee is 
required to spend a very substantial portion of his 
day in reading ECGs for service purposes, over 
and above his optimal educational requirements, 
this activity may dilute the value of the program. 
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b. Vectorcardiography - is available In many programs 
and is very useful as an educational and investigative 
tool » Participation is not imperative . 

c. HIS Bundle Recording - The same may be said of 
this valuable new technique. 

d. Phonocardiography - The trainee should be provided 
an opportunity to take and interpret phonocardlograms 
under proper supervision. This enhances the accuracy 
of bedside auscultation and enables one to appreciate 
the graphic records appearing in the literature . 

e. ^pexcardlography - The trainee should be encouraged 
to take his own multichannel records combining apex- 
cardlography with phono- and electrocardiograms . His 
skill in palpation will be enhanced by this experience. 

f . Carotid and venous pulse tracings - The same is 
true of these graphic recordings . The carotid tracing 
combined with ECG and phono permits the measurement 
of systolic time intervals. At the present time an ade- 
quate training program sr.ould include this technique , 

g . Echocardiography - ability to interpret echocardio- 
grams , 

h . Interpretation of cardiovascular roentgenograms , 
and special procedures and techniques used in the 
study of cardiovascular problems . 

i. Interpretation of hemodynamic data obtained in the 
cardiac catheterization laboratory. Since catheterization 
is in most centers one of the principal means of estab- 
lishing complex diagnoses and providing precise physi- 
ologic Information it Is a basic contrlbuter to an effective 
program. The extent of personal participation by the 
trainee may vary but a thorough understanding of the 
data and ability to calculate results is absolutely nec- 
essary. 

J . Experience in treadmill testing , 

(3) Management of various types of heart disease. A broad ex 
perience with the major types of heart disease encountered In 
the United States Is required . This elementary statement is 
Included In view of the tendency In some centers for patient 
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material to be mainly concentrated on a limited spectrum of dis- 
ease owing to local referral patterns, surgical attractions and 
therapeutic fads , 



a. Coronary heart disease. A thorouch understanding 
of its pathology, risk factors, natural history, prevention, 
diagnosis by history, physical examination, laboratory 
(treadmill testing, chemical studies, coronary arterio- 
graphy) and medical as well as surgical treatment is re- 
quired . An experience in a well run coronary care unit 
under good supervision is a sine qua non of a good training 
program. 



b. Hypertensive heart disease. Knowledge of theories 
regarding pathogenesis, the natural history, pathology 
and pharmacologic treatment is needed. 



c. Congenital heart disease. Embryology, alterations 
In the circulation at birth, pathology, clinical presen- 
tation, laboratory diagnostic methods, surgical treat- 
ment, natxiral history of the principal types of congenital 
cardiac malformations is necessary. A period of inten- 
sive exposure to pediatric cardiology is a valuable optional 
experience . 

d . Rheumatic heart disease , Knowledge of the bacteri- 
ologic association, prevention, pathology, complications, 
altered physiology, medical and surgicel treatment 

e. Other types of heart disease. Pericardial disease; 
Cardiac tumors; Syphilis; Cardiomyopathy; Cor pulmonale; 
Parasitic heart disease; Traumatic heart disease; Psycho- 
genic factors. 



f. Management of arrhythmias. This will include monitoring, 
cardioversion, and pacemaking. The insertion of pacemakers, 
detection of malfunction and cooperative supervision of 
ambulatory patients with the help of nurses and surgeons are 
all necessary aspects of a good program. 

Ot Pre-op and post-op management of open-heart surgical 
cases . 



Cardiologists' Career Objectives 



Table 97 presents the mean number of program graduates with career objectives 
in types of practice settings. Its importance is found in relating cardiologist 
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TABLE 97 

AVERAGE NUMBER OF TRAINEES IN CARDIOLOGY 
CAREER AREAS BY PROGRAM LENGTH 

t 





PROGRAM LENGTH 


Career Plans for Trainees 
by Category and 
Program Year 


Less thdJi 
24 Months 
{N=51) 


24 Months 
or More 
(N=139) 


X Number 


X Number 


Clinical Practice: 




1 .87 


1972-73 


1.27 


1971-72 


1.17 


1,73 


Academic Medicine: 




1.36 


1972-73 


0.38 


1971-72 


0.31 


1.16 


Other: 




0.05 


1972-73 


0.04 


1071-72 


0.04 


0.06 


Unknown: 




0.13 


1972-73 


0.04 


1971-72 


0.02 


0.04 



Source : 4 
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objectives for practice to the objectives which the training directors Indicated 
for their programs. Also, it indicates the probable distribution of newly graduated 
cardiologists in typos of practice arrangements - a fact of significance In man- 
power planning » 



Progra m S upport 

Data were sought regarding types of financial support . Only the percentage of 
programs which obtained support from any of the sources noted was considered 
reliable. Table 98 presents these statistics. 



Training Program Char acteristics 

Significant differences were noted in the programs which are less then 24 months 
in duration and those of 24 months or more length. 

Table 99 gives the distribution of programs by length and by program categories. 
From this table it will be apparent why the division at point of 24 months for two 
types of programs was chosen. 

Table 100 Is a summary of all response categories used in the portion of the 
survey Instrument which asked about training program hours . Three response 
possibilities were used In this section: 

o No response ; 

o A check , meaning that the training was offered but no estimate of 
time was provided; 

o Hours recorded , meaning that actual numbers were provided. 

It is important to refer back to this table in assessing the statistics regarding 
hours of training because these statistics are calculated from the hours recorded 
only . 

Table 101 provides summary statistics for hours of training by both types of 
programs. Figures 2, 3 and 4 present comparable data graphically. 

It Is well to observe that the average program of less than 24 months duration 
had approximately 70 reoulred training hours per week. The longer programs 
had approximately 55 required hours of training per week. Assuming that a 
70 hour week is normal for a trainee, those in the two-year prograras have about 
15 hours each week for program electlves. Only required hours have been pre- 
sented in tables and figures; one can only assume that sufficient resources 
exist within training programs to accommodate trainee interests in program elec- 
tlves which might demand more time in any of the topical areas presented, 
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TABIE 98 

CARDIOVASCUUR TRAINING PROGRAM FISCAL 
SUPPORT SOURCES; PERCENT OF PROGRAMS 
INDICATING SOURCES 
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Cardiovascular Training Programs 


Fiscal Support Sources 


% Yes 


Trriinina Gfc^ntS and FollowshiDS 

Fedora 1 Government Agency 




NHH 


26.8 


Other NIH 


13.2 


Other 


21,6 


Non-Federal Government Agency 


13.2 


Non- Government Agency 




American Heart Association 


11.6 


Local Heart Association 


24.2 




15.3 




15.8 


Federal Government Agency 




NHLI 


23,2 


Other NIH 


13.2 


Other 


15.3 


Non-Federal Government Agency 


10,0 


Non- Government Agency 




American Heart Association 


13.2 


Local Heart Association 


22.6 


Foundation 


14.7 


Other 


21.0 


Own Institution 


56.8 
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TABLE 101 

CARDIOVASCULAR TRAIWING PROGRAM SUBJECT AREAS AND 
KXPERIENCES: AVERAGE HOTtRS AND PERCENT OF TOTAL IN 
SUBJECT AREAS BY USUAL MONTHS FOR TOTAL PROGRAM 



Cardiovascular Training Program Subject 
Areas and Experiences 


Less than 24 Months 


24 Months or More 
(N^139) 


X Hours % 


X Hours % 


A. Clinical Care, Research and Teaching 

Patient Care - Medical 
ratient oare ^ utner 
Research - Basic and Clinical 
Teaching - Clinical ard Didactic 


947,4 26.1 
311.4 8.6 

398.6 10.9 

254.7 7.0 


1140.2 21.8 
488.1 9.3 
734.7 14.1 
409.5 7.8 


Subtotal 


1912.1 52.7 


2772.5 53.0 


B» Laboratory Diagnostic Techniques 

Cardiac Catheterization and 

Angiography 
E 1 e c tro ca r die gra m 
Non'-Invasive Testing 

(PCG, Echo, Exercise Test^VCG) 
Pacemaker 

Swan-Gana Cathaterixation 


676.7 18.5 
336.9 9.3 

295 .4 8.1 
114.5 3.2 
26.7 0.7 


973.5 18.6 
330.7 6.3 

451.3 8.5 

154.4 3.0 
58.7 1.1 


Subtotal 


1450,2 39.9 


1968.6 37.6 


C. Formal Instruction for Trainees 






Subtotal 


268.4 7.4 


494.4 9.4 


TOTAL 


3630,7 100.0 


5235.5 100.0 



Source : 4 
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REQUIRED TIME IN LABORATORY AND CUSSROOM INSTRUCTION 

BY PROGRAM LENGTH 



ANATOMY 



PHYSIOLOGY 



610CHEM1STRY 



PATHOLOGY 
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RADIOLOGY 
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MANPOWER PROJECTIONS 

Factors considered in preparing the manpower estimates for cardiologists In 
active practice at year-end 1973 are discussed in Chapter Two, pages 78 
through 80. Those related to piv>jeotions of need from year-end 1971 through 
year-end 1976 are discussed in detail in Chapter Seven. 



M^npoiver Needs for Year'-End 1976 

The active cardiologist manpower estimate of 10,691 at year-end 1971 must be 
adjusted to reflect (1) population growth rate estimates , (2) known and projected 
graduates from cardiovascular disease training programs and (3) death and 
retirement rates associated with physician age groups* 

Population growth of 1 percent per year is a current planning assumption. The 
probable graduates each year from cardiovascular training programs were ob- 
tained from program directors through the Cardiovascular Training Programs 
Survey. The factors associated with phvslcian deaths and retirement were 
calculated from data abstracted from Blumberg's study ^. A final factor which 
entered the equation was the possible expansion to training programs as in- 
dicated by training program directors . 

Tables 102 and 103 provide statistics regarding changes In the cnrdioiogist 
population for the time period 1972 through 1976 and 1977 through 1981 res- 
pectively . 

Man powei to Achieve a Ra ti o of 6.0 ^r 100^000 Population 

Chapter Seven presents a summary table for the effects on each of the census 
divisions If an objective of 6.0 per 100,000 population within five years is 
adopted. Table 104 indicates the numbers within the Primary Cardiologist and 
Secondary Cardiologist groups needed by geographic area to achieve this ratio. 



N lanpower at Year- End 1973 

Using the data contained in Table 102, as well as known graduates from 
training programs as indicated in Table 94, gives an estimate of approximately 
11,768 cardiologists at year-end 1973. The assumption here is that the 
graduates of two program years (1971-72 and 1972-73) will be in active practice 
and that the loss rates (described above) will apply. 



Blumberg , Mark S , , Trends and Projections of Physicians in the United 
States 1967-2002. Carnegie Commission on Higher Education, 1971 . 
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TABLE 102 

CARDIOLOGISTS ACTIVE ON DECEMBER 31, 1971: 
PROPORTION OF CARDIOLOGISTS ACTIVE IN 1972 
AND ACTIVE THROUGH 1976 



Age 
Groups 


jNuniDer 

in 
Group ^ 


Proportion 
Living^ 


Number 
Living 


Proportion 
Active^ 


Total 
Active 


Net 
Losses 


Zo^zy 


^ c 
7o 




/ D 




75 


1 


30-34 


ft d o 


,yo / 0 


CP / V 






17 


35-39 


1 ft ft 


n d o C 


100 J. 




1 OO i. 




40-44 


1630 


ft *T 

•9687 


io /9 




1000 


OH 


45-49 


1604 


»9457 


1 01 / 




lOU i 


lUo 


50-54 


1311 


»9411 


1 O Q 




1 ^ la 


CI 6 


55-69 


1039 


Q 1 1 1 
^i) III 






Q97 


112 

X X w 


60-64 


986 - 


.8676 


855 


.953 


814 


172 


65-69 


597 


.8152 


487 


.878 


427 


170 


70-74 


344 


.7175 


247 


.789 


194 


150 


75 + 


215 


,5039 


108 


.662 


71 


144 


Total 


10473 




9681 




9410 


1063 



^218 with no age data = 2.0 percent 
id 2 "Trends and Projections of Physicians in the United States 1967-2002, " Mark S. 
E^C Blumberg, Carnegie Commission on Higher Education, 1971. 
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TABLE 103 

CARDIOLOGISTS ACTIVE ON DECEMBER 31, I971i 
PROPORTION OP CARDIOLOGISTS ACTIVE IN 1977 
AND ACTIVE THROUGH 1981 



Age 
Groups 


in 
Groupl 


Proportion 
Livin<j2 


Number 
Living 


Proportion 
Active 2 


Total 
Active 


Net 
Losses 


M V WW 










-0- 


-0^ 




7*; 


Of) 7 


74 


A A f 

.995 


74 


-0- 


WW O w 


C7 D O 


»C70 JO 


a 43 


i994 


943 


22 


40-44 






loyy 


A A O 

♦ 992 


1586 


65 




X O u u 




J, ^oi 


AAA 

.990 


1466 


100 








XHlo 


A O ft 

#988 


139 1) 


105 






Q 1 1 1 


1111 
X X ii 


.979 


1088 


108 


60-64 


927 


.8676 


804 


.953 


756 


161 


65-69 


814 


,8152 


664 


.878 


583 


231 


70-74 


427 


.7175 


306 


.789 


241 


186 


75 + 


265 


.5039 


134 


.662 


89 


176 


Total 


9410 




8535 




' — 

i. 

8232 


1154 



218 with no age data = 2.0 percent 
^"Trends and Projections of Physicians in the United States 1967-2002," Mark S. 
ERJC lumberg, Carnegie Commission or|'Hig]gjJ^ cation, 1971, 
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fi^r^ioloqiBts Certifted bv the Subspeflialtv Board in Caidio vaaculaf DiBeaa^ 

The thltial Cardiology Survey identified 9.6 percent with Certification in Cardio- 
vascular Disease* whereas the final cardiology survey (Cardiologists* Training 
Questionnaire) indicated a percentage of 18.0 with this certification. 

The differences in the two estimates are largely explained by recognising that 
(1) the first survey in 1971 included active cardiologists regardless of the amount 
of time that they had been active and (2) the second survey in 1973 went to a 
population which had not had new personnel added to it for two years and had 
experienced losses related to retirement and death. In essence* the two popu- 
lations were not identical in all respects. Analysis of whether or not there 
are differences* and what the actual number of certified cardiologists might 
be must consider the following: 

o The cardiologist population must be adjusted to year-end 
1973 - including both new cardiologists and population 
losses - yielding a new active total of 11*768. 

o Subspecialty Board Certification actions added 203 to the 
total certified in December* 1971. The 982 known certified 
would thus increase to 1*18S. 

The percentage of cardiologists who are Subspecialty Board Certified in Cardio- 
vascular Disease is 10.1 with the adjustments just described. A difference 
between a percentage of 9.6 and 10.1 is considered neglible and quite possibly 
is attributable to the reliability of data sources entering into those estimates. 
The conclusion is that tliere has been little change in this percentage and that 
the data presented throughout the report regarding this level of certification can 
be used with confioence. 



Number of Cardiolooig ts Board Certified in Internal Medicine at Year-End 1973 

This is more difficult to estimate because of many unknowns regarding actual 
certifications for cardiologists as opposed to the total who are certified in this 
specialty. However* certain assumptions can be made to assist in an estimate: 

o Approximately 30 percent of the physicians Certified in Internal 
Medicine can be classified as either Prim&ry Cardiologists or 
Secondary Cardiologists . 

o About 5*000 physicians were certified in Internal Medicine in 
1971 and 1972. Cardiologists (30 percent of internists) might 
account for as many as 1*500 of these Internal Medicine 
Certifications . 

o About 3*850 Internal Medicine Certifications were granted in 
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1972 . Cardiologists could account for 1 , 155 of these , 

o The year-end 1971 cardiologist population had 10,691 members 
with 5,626 (52.6 percent) certified in Internv'jl Medicine. 

o The year-end 1973 cardiologist population could have as many 
as 6,900 (58.8 percent) Internal Medicine Certified. 

o If we assumed that none of the 1971 certified was included in 
the records used to, describe the year-end 1971 population, 
then as many as 7,100 (60.5 percent) might be Internal Medicine 
Certified . 

This analysis leads to the conclusion that the most likely percentage who will 
be Board Certified in Internal Medicine at year end 1973 is 60 percent. This 
represents an increase of about 3 percent per year over the two year time period . 

Regarding the responses to the Cardiologist Training Questionnaire, the conclusion 
is that here, too, the respondents "over-interpreted" and reported board eligible 
status as well as board certified. Specifically, the over-reporting of 66,0 per- 
cent compared to 60.0 percent introduces an error of 6.0 percent to the collective 
total . 

Effect of the increased Certification in Internal Mediclno study conclusions will 
fortunately be quite minor. This is because when the anBlysis vras limited to 
Primary Cardiologists , no important differences were foui; 1 In any Instances 
where board certification was e factor. Only Cardiovascular Disease Certification 
was found to have an important effect on activities; and the analyses regarding 
proportions who have this certification status concluded with no important changes 
in percentages certified. 



NEEDS FOR THE FUTURE 

There are many factors which should enter into a comprehensive manpower pro- 
jection equation. Some are relatively simple to postulate; others are beyond 
the scope of this study. Projections made for this report were limited to ratios 
of manpower to population . 

Factors which should be taken into account include the following: 

o Is there evidence to support the hypothesis that selected 
cardiovascular disease conditions are correlated with 
culturally produced factors , i.e., population density, 
environmental stresses and/or environmental pollution? If 
the answer is yes, en wherever such conditions can be 
isolated, the manpower-need projection should take these 
factors into account . tJiiO 
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o It is known that most cardiac disease conditions increase in 
incidence with the age of the individual(s) . Differential 
population age composition, where known, should be recog- 
nized in the needs equation, 

o It is known that certain cardiovascular disease conditions 
occur with greater frequency among males than females and 
within specific age groups * Sex and age factors should be 
taken into account if there Is evidence of differential rates 
in specific geographical areas , 

o Unmet needs for cardiovascular disease care can be estimated 
from analysis of those which are actually met. Voluminous 
data of this type were obtained through the Professional Diary 
study. Assuming it is possible to postulate a percentage of 
unmet needs based on those which have been and are being 
met, one can estimate the incremental increase In qualified 
cardiologists which v/ould be required to meet all needs . 
The most difficult parameter in this estimate ir. the one 
which indicates "these are the things which cardiologist 
type one, cardiologist type two, etc. , should do. . 

o Inequalities in ratios of both Primary and Secondary Cardi- 
ologists to population can be measured; and, based on the 
assumption that a particular ratio is minimum, the require- 
ment to bring all areas of the country up to a standard can 
be computed. This technique has been used in this report. 

o Demand for new and/or Increased numbers of cardiologists 
will have a direct impact on the numbers who are required 
for (1) basic research and (2) teaching new cardiologists. 
The survey addressed to training institutions gives data 
regarding training directors perceptions of {1) current un- 
filled needs and (2) additional staff required to be responsive 
to anticipated .demands. The current filled needs -estimates 
are probably not debatable and thus sK uld enter the needs 
equation as stated. The future needs, however, represent 
training directors assessments of the volume which they will 
be asked to assume in the near future and, hence, are likely 
colored by their perception of demand rather than actual need. 
Such future prediction should not be totally Ignored; rather, 
they should be considered as one element of many which enter 
the qualitative judgment regarding manpower needs , This was 
done in this report . 

Changing the access patterns for health care through such 
techniques as national health insurance will have a profound 
effect on manpower; no longer will it be a question of can 
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the individual obtain the economic resources to elicit and 
receive his needed care. The research aspects of this study 
did not look into possible effects of such a change. 

o Changing the method of payment to the physician (as well as 
the demands on his time) would have a significant effect on 
what was actually done. This study did not Icok into alternative 
health service delivery modalities. However, It is known that 
in systems such as are found in New Zealand, England and 
Scandinavia, ratios of physicians to population are quite dif- 
ferent from those in the United States . 

o Effective time to cardiology for each of the types of cardiologist 
identified in this study could easily be calculated by using the 
proportions identified through the Initial Cardiology Survey and 
further refined in the Cardiology Professional Diary study. Such 
ratios or proponions could utilize the proportion of total time 
in selected activities as well as the focus of that time on 
specific types of activity. In patient care, for example, the 
profile of patient problems seen and treated could be part of 
the time-activity analysis . This was not done for this report 
because of funding limitations. 

o Changing national health objectives could have a major impact 
on manpower. The estimates of need which have been made by 
the project staff have been based on providing an equitable 
distribution of today's type of cardiovascular disease care, 
by making the numbers of trained cardiologist required to 
achieve this equality available. For example, if "major 
attacks" on cardiovascular disease prevention and/or iso- 
lation of all early stage hypertension cases were a goal, then 
the numbers of cardiologists postulated to achieve national 
equality in ratios to population might not be enough . The 
"state of the art" in cardiovascular disease care potential has 
not been taken into account in DRME's work but should, in 
our opinion, enter into the future plans for both acquisition 
of and location of cardiologists of each specialty and practice 
type . 

o Changing the approach to health care services delivery could 
alter the numbers required and the training which is given to 
the cardiologists who would be members of the alternative 
delivery systems. Greater efficiency and service effectiveness 
^'^'■ough alternative delivery modes is possible. This study 
not make an in-depth analysis of either existing delivery 
• >N f, within the United States or known or postulated delivery 
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modes from other areas. A fruitful analysis In this area, now 
that a very extensive statistical data base regarding the 
principal facets of cardiovascular care has been created, 
would be a productive next step. 



SUMMARY AND RECOMMENDATIONS 

An extensive and comprehensive study of adult cardiologists has been completed . 
As voluminous as this report has been, it has selected only those data deemed 
most important in meeting the Advisory Committee's responsibilities. The 
most pertinent point to make is that once these data have been analysed by 
responsible organizations and individuals^ the value of looking deeper in any 
one of the study's data files will become known. Other analyses are possible 
and may well be desirable. Through communication to the senior authors of 
this report and to the NHLI, the practicality of such analyses may be determined. 
Obviously, further analyses would involve time, money and people and would 
therefore be done only if the NHLI or other funding source chose to sponsor 
them. 
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